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Abstract

This study evaluated the performances of four basic laboratory tests conducted at
sub-district Health Promoting Hospitals (HPHs) in two health regions of the Northern Thailand.
The tests consisted of blood glucose (BG) by blood glucose meter, hematocrit (Hct) by hematocrit
centrifuge, urine biochemistry by urine test strip and pregnancy test by urine pregnancy test
strip through the proficiency testing (PT) scheme according to ISO/IEC 17043 : 2010 guides for
2 rounds. Twelve processed blood and commercial quality control materials were used for
performance evaluations. Homogeneity and stability of 4 parameters in 12 PT items were tested
before sending the items to HPHs and at the end of PT schemes. Quantitative performances were
statistically assessed according to ISO 13528 : 2015 using a z score, Izl < 2.0, while qualitative
performances using the mode group * 1 level or * 1 from the assay values in commercial
package inserts as the satisfied performance. The results showed that the four parameters in most
PT materials were homogenenous and stable, except for 8.3% hematocrit material (1/12) was
not homogenous and 9.1% blood glucose material (1/11) was not stable. Satisfied performances
of the four tests were 90% and ranged from 81.3% to 96.3%. However, over all poor perfor-
mances were 10.0% and blood glucose by glucose meters represented an unsatisfied performance
of 18.7%. A survey by questionnaire revealed inadequate quality control and assurance on

hematocrit testing, no training in qualitative urine strip tests for HPH’s staff and the problems
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most frequently found were in blood glucose testing by glucose meters. In conclusion the four
basic laboratory tests performed at HPHs in two health regions of the Northern Thailand were
considered satisfactory by using acceptable homogeneity and stability materials through the
proficiency testing scheme. However, there was still a need to improve the quality control system

for the 10% of HPHs with poor performance.

Keywords: Laboratory tests, Point-of-care testing, Reference material, Semi-quantitative method
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Table 1 Homogeneity of glucose and hematocrit in PT items

PT item Mean SD %CV S, o, 035, e Interpretation
Glucose

1-BG-001* 86.4 1.9 2.2 1.5 5.0 1.5 2.4 Sufficiently
1-BG-002* 124.4 3.2 2.6 1.6 9.0 2.2 - Adequately
2-BG-003** 124.5 2.9 2.3 1.7 8.3 2.5 - Adequately
2-BG-004** 162.7 4.3 2.7 3.1 9.3 2.8 5.0 Sufficiently
Hematocrit

1-Hct-001* 38.8 0.4 1.2 0.0 2.0 0.6 - Adequately
1-Hct-002* 48.9 0.6 1.3 0.5 2.7 0.8 - Adequately
2-Hct-003** 32.1 2.3 71 2.3 1.7 0.5 0.6 Not accepted
2-Hct-004* 49.7 0.6 1.3 0.6 2.3 0.7 - Adequately

Note; S_ < 0.30 : adequately, S_ <\c: sufficiently, S,> 030, and S >4/t not accepted, *: PT round 1, **: PT round 2

g A A o
Nami‘ﬂﬂaaummLﬂutuammﬂuﬂjad

4
e TsAuriiadayiiv uwazgesluu hCG lu

Vv
PT items WU PT item éhviSumsasaiaiiena

TWsAurliadayiiv wazgesluu hCG wWiums
g A o~ o = v
nageuaNuiielasiiulasiinnudonnde

o Y

filusesay 100 (Table 2)
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Table 2 Homogeneity of glucose, protein and hCG in PT item by testing with qualitative strip tests

Agreement (%)

PT item Interpretation
Glucose Protein hCG
1-UA-001* Negative (100) Negative (100) Negative (100) Sufficiently
1-UA-002* 2+ (100) 2+ (100) Positive (100) Sufficiently
2-UA-003** Negative (100) Negative (100) Negative (100) Sufficiently
2-UA-004** 2+ (100) 2+ (100) Positive (100) Sufficiently

Note; *: PT round 1, **: PT round 2

2. HAMINATBVANNAIAIVBINITH LD LU
PT item

ANNAIFIvenmaludeauazlsine

< A [ 1 . d‘ a 4

Wataeaunadauduly PT item (H8ILATIZ¥iNG

mInsIviameddamuInamiues ISO 13528 :

v
2015 wyiihmalu@ealy PT item 311w 4

0819 11BATIVTAMELATEIATIDIATTANNIN

MuMInageuANNAIiISesas 75 (3/4) Tngru
wuy adequately ¥owaz 50 (2/4) wWiuuuy
sufficiently ¥avaz 25 (1/4) wazbirmuinus
Sosaz 25(1/4) drudaadimivmasiaiadiinm
I A a 1 % d' y d' 1 1
(inenuAIdauLUAI8LATaTUIIBY WuTIHIUY
MINAFOUANNAITILUL adequately 3080z 100
(3/3) (Table 3)

Table 3 Stability of glucose and hematocrit in PT items

PT item v Mean v, vyl 036 030 +21u? (7, )+u’(y,) Stability
1-BG-001* 86.4 87.6 1.2 5.0 - Adequately
1-BG-002* 124.4 124.7 0.3 7.2 - Adequately
2-BG-003** 135.2 124.5 10.8 2.4 5.8 Not accepted
2-BG-004** 167.3 162.7 4.6 3.1 5.1 Sufficiently
1-Hct-001* 38.0 38.8 0.3 0.6 - Adequately
1-Hct-002* 48.9 48.9 0.0 0.8 - Adequately
2-Hct-003** NA NA NA NA NA NA
2-Hct-004** 49.0 49.7 0.7 0.7 - Adequately

. Y . 5 2 20 ) - .
Note; |§/1 y2|s 0‘30pt : adequately, IX/1 y2| < 0.30pt +2w/ uty,) + u 6/2) . sufficiently,
NA: not applicable (according to PT item 2-Hct-003 was not homogenized), *: PT round 1, **: PT round 2
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lu 2 wagquammamile svl/sunsupimmadgeunNusnNYMUINAEIATTIVAING

Anuasdvesthaa Tusaustiadayiiu
wazgesiluu hCG lu PT item Lieasivia
IBanamwisuaunadevifaadz wuinhaia

TsAuriindayiiv uazgeiluu hCG lu PT item
FumMInadeuaNNAIilaslianudenndalniy

YoINanIIV308az 100 (Table 4)

Table 4 Stability of glucose, protein and hCG in PT items when tested by qualitative strip tests and

calculated agreement (%)

Glucose Protein hCG
PT item Interpretation
(%) (%) (%)
1-UA-001* 100 100 100 Sufficiently
1-UA-002* 100 100 100 Sufficiently
2-UA-003** 100 100 100 Sufficiently
2-UA-004** 100 100 100 Sufficiently

Note; agreement (%) were calculated by comparing to +1 of the manufacturer certify of analysis, *: PT round 1, **: PT

round 2

3. @aussauzmInslaianavesluanis
4 swmsﬁuﬁm

MIFINAATIVIA 4 TNIMIVDI TN.FA.
adurliAdndunsdsziiuanssauziu
Tdsunsunageuanusiinalundazsey wud
i sw.an. damamsanainBinanienaluidon
Foinnviasiianarnduinluseuii 1 uaz
soUT 2 Yowaz 87.6 (360/411) uaziovas 86.4
(376/435) augdy wamsasaiadinaudia
[Boaunsdauiudoniasiumisduseud 1 waz
soUR 2 fimsdananduantovas 66.7 (274/411)
waziovazr 64.1 (279/435) MUMAY uazHa
msanaiathmauazlsauludaazdouay
NATOY MIATIIANTMIAIATIA (303Tuu hCG)
luifdenizarsuaunadeuinisdananduunlu
soudi 1 uazsevii2 Youas 88.32 (363/411) uaz
$ovaz 86.44 (376/435) muaiay

dussaurmsaiaiadsunanihanalu
WweamgAIeInIasiannm lumwiiuves
sw.da. nuhrumunamimaei 2 seuievas
81.3 Govaz 86.5 uaziovar 76.0 luseun 1 uaz
2 muady) Wedtanevinalaguiangudosny
malulad wazdvie/suveanisdnsraiaiaia
yiannw My 7 ngu3sms (Table 5) wuhil
vangnguIsmInilaussauziumunaeitiosnd
Sovaz 80 (Fig. 1)

v =& A

dussauzmsanafSinadianenuns
T
dautuAIoATostulodlumwsInves sn.aa.

1] Vv

nuNMUMNINaEiaagia 2 sev¥evaz 90.5
(3ovaz 94 waz Sewaz 87 luseun 1 waz 2 My
mav) (Fig. 2)
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Table 5 Classification of glucose meters in performance evaluations through proficiency testing scheme

Round 1 Round 2

Method Principle brand
n n
1 Amperometry-GDH-FAD A 111 131
2 Amperometry-GDH-PQQ B 71 74
3 Amperometry-GDH-FAD C 69 68
4 Amperometry-GDH-PQQ D 58 57
5 Amperometry-GDH-FAD E 28 31
6 Photometry-GOD F 17 12
7 Other G, H, I, Jand K 6 3
Total 360 376
Note; A, B, C, D, E, F, G, H, I, J and K are brands of glucose meter available in Thailand
120
100 100 100 100
o 93 g1 B % g ¥ 92 g1 % % 9
o 81 ! o B & & % B 84
VI H ’ H ‘-EE _ H
§ % qOH B % qk q 7 68 67 67
é 60 50 ;Ff; 50 50 E
> | & W 33 % d
g ‘N . i
S . : E: [. -
2 2 | [ L !i
& 1 H B B W 5 E
R L i n 7 ]
- a4 o v © Nl N o v w o N a8 v v oo N O o v v oo ™~
5 v v B B © 3|t v v v v v 3|v v v v v v |v W W W T T 3
2 2 2 2 2 2 £lg 2 2 2 2 2 £(2 2 £ 2 2 2 <£(2g 222 22 =
© © » © ©» ©» Q| © © ©®» © o (T ®» ©» ©» © © Q| © ®» © ©° o 2
S > 3>3>53 2|5 >3 3>3>32|5>33>33>2|53>33>353> =2
1-BG-001 1-BG-002 2-BG-003 2-BG-004
Round 1 Round 2

Fig. 1 Blood glucose testing by glucose meters with a satisfactory performance (%): Izl < 2.0.
Performances are evaluated through the proficiency testing for two rounds with PT items:
1-BG-001, 1-BG-002 for round 1 and 2-BG-003; 2-BG-004 for round 2.
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20

10

©

| @
®
>

b
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FL404 422000000904

b

b

w

b

w

1-Hct-001

=
un

Round 1

ct-002

2-Hct-003 2-Hct-004

Round 2

Fig. 2 Hematocrit by a centrifuge method with a satisfactory performance (%): Izl < 2.0. Performances

are evaluated through the proficiency testing for two rounds with PT items: 1-Hct-001,
1-Hct-002 for round 1 and 2-Hct-003, 2-Hct-004 for round 2.

4

HamIUszidinaussauzmsnsaag
wazlshuluifaanziouaunadeuidanunn

1 1 I'd . <i
WUNWNIUMNLNLUN (good LLag satisfactory) Lage

9 2 sevdevaz 96.3 (3evaz 96.7 waz Sovaz
95.9 Tuseun 1 waz 2 muady) (Table 6)

Table 6 Performances of glucose, protein and hCG in urine by qualitative strip tests through the

proficiency testing scheme

Percentage
Round Items n Good Satisfactory  Unsatisfactory Invalid
(=80%) (=60% - <80%) (<60%)
Glucose and Protein 338 84.9 11.8 3.0 0.30
1 hCG 411 77.9 6.1 - 16.0
Glucose and Protein 368 95.9 - 4.1 -
? hCG 365 93.5 5.7 0.8 -

NamMIUsziliuanssauzmMsnganzms
¥ ¢ # o
faAsIn (51U hCG) luifaanzmauaunagou

BN NuENM (good was satisfac-

tory) 10aene 2 sevievaz 91.6 (Gevar 84.0
waz Fewar 99.2 luseud 1 waz 2 AUMA)
(Table 6)
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WamMIlsliuanIToUTMINTIINIADY
4
Ufuamsne 4 nems lumwsiuwun sw.da.
4
HaussauzmMsnsIane 4 nemsiiuaunuel

Jowar 90.0 warbirumutnasisosas 10.0

4. %’agamimmﬁ'ﬂmaﬁmﬂﬁﬁamsﬁugm
1IN 4 519M5
EjmuLmuaaumudm“lmjmmﬁy’a 2 19
[Wuwennainsw e1geglugie 41-50 1 széiy
msfnlSyanas s1gmahaunani 10 1
TR o IW.d. fiflanasuiaseumus I
Usznnsluvinanais (P2) Fe3uiiaverlsznns
luituiidszana 3,001-8,000 Ay

UMW BATFINENA UasAnls

MIAIVANAMMNMIATIIMVioIUFTTA
MaiugIu W s, Tuagumn A uazin
qumn B ﬁmm"1Lﬁumsﬁqmsmvﬂuqmmw
melunazmsnivauamninlngedninisuen
uanuNRMIMEIUM3s IQC lumsasiaiadSine
Fiadeauasdauiudoiaieaifumisaveia 2
Wwatiosnnemasuq wazrmanmathmauas
Tsaustindayfiuludaazdrsuaunadey
Hfaazves sw.aa. luwagumw B wuhiims
autiumstieeniluaguan A daumseiiiu
M3 EQA v3e PT wuh sw.aa. Tuivaguan B
umsniumstiesniluvagumn A (Table 7)

Table 7 Internal quality control (IQC) and external quality assurance (EQA) of four tests at sub-district

health promotion hospitals in health care zone A and B

Tests

1QC EQA
% (n) % (n)
A B Total A B Total

(n=108) (n=138) (n=246)

(n=108) (n=138) (n=246)

85.2 81.2 82.9 93.5 68.8 81.15
1 Blood glucose by glucose meters
(92) (112) (204) (101) (99) (98)
) 51.9 55.0 53.45 86.5 75.0 88.8
2 Hematocrit by a centrifuge method
(54) 44) (98) (90) (60) (150)
) ] ] 81.3 68.1 72.8 92.5 73.0 82.8
3 Urine glucose and protein by strip tests
(87) 92) (179) (99) (100)  (199)
79.8 70.1 75.0 91.7 72.3 82.0
4 Urine hCG by a strip test
(87) (96) (183) (100) (99) (199)
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Table 8 Problems occurring of four laboratory tests in health area A and B.
A B Total
laboratory tests (n=108)  (n=138)  (n=246)
% (n)
1. Blood glucose testing by glucose meters
e Glucose meter 13.8 (15) 25.4 (35) 19.6 (50)
e Glucose test strip 2.8 (13) 10.1 (14)  6.45 (27)
2. Hematocrit by a centrifuge method
e Broken capillary during centrifugation 18.3(19) 16.3(13) 17.3 (32
e Measurement skills 115 (12 125 (10 12.0 (22)
3. Urine glucose and protein by strip tests
e Difficulty in visual inspections of standard color on label 7.5 (8) 13.3(18) 10.4 (26)
e Difficulty in visual inspections of standard color on label  15.0 (16) 3.7 (5) 9.35 (21)
4. Urine hCG by strip tests
e Not having any lines on a reading area 7.5 (8) 11.7 (16) 9.6 (24)
e Not having a control line on a reading area 15.0 (16) 1.5 (2) 8.25 (18)

Note; the data in the table are from the HPHs that can optionally answer more than one problems

nadadyminerfunmsasiaiang 4
MMl IW.aa. 132 wagumw wuddamms
anvialSnanhmaludenmenisiniainsiia
wawnnanMfymanulunemsouq (Fig. 8)
v ¥ Y < Y
MlyamnIved sw.aa. Takumsineusunud

v
(% [

fanmsasiaialSunaniealudsadlgniang

anViartannam wazminnaialsnadinbeauna
dautduslIgtnsoatuiries dIUNITATIVNTS
Y 1 9: ) a
Auan laud mIavimavazlsausia
dayiiuluifaan: UaN1IAII9805 I hCG
1’4 v =y =g
Mmeuaunadauifdanzdiliinmsineusuns

Fuwazmsnsiaia (Table 9)

Table 9 Training on operating four laboratory tests for sub-district health promotion hospitals staff in

health area A and B.

A (n=108) B (n=138) Total (n=246)
laboratory tests
% (n)
1. Blood glucose by glucose meters 84.1 (90) 90.6 (125) 87.4 (215)
2. Hematocrit by a centrifuge method 74.0 (77) 63.7 (51) 68.9 (128)
3. Urine glucose and protein by strip test 0.0 (0) 0.0 (0) 0.0 (0)
4. Urine hCG by urine pregnancy strip test 0.0 (0) 0.0 (0) 0.0 (0)




7826

a 4
29138
PT items d1mivnisasiaiadsuia
9: A [ I A s ]
malutdeauazdSnaniiniaeaunsdauiiu
A a Y] o ' A A,
nassusmsmsulsglnndediaen el
I 24’ = @ % aa o a
nageuanMduiilotferduareddafdiviy
ManadaUANNTINYMNINATFIU ISO 13528 :
2015 "2 wuhdulnaiinamsnageuanuilu
P L .
L‘ui’)LﬂfJ‘Jﬂu‘]JiZLﬂ‘V] within Sample variation
NnAIBETGIIN 10 viaea MInadey 2 $1ved
1 s ] 1 1 s ] 4
upazdlagrahidanuuanareiu (lilaudas
% o o Q& A A o a P
Yoya) dmTuanuuiiieiagiiuvesnniines
4 . 4
naulaszrninavasallionadoudszian between
sample variation muneet 1SO 13528 : 2015
wuhrmunasimsveniusiou 11 Jagnadoy
(Table 1) u@l PT items vimnwtay 2-Hct-003
Tirhumsnageuanuduiie@efuveadsine
& A o ' o = i
Wameauaidawinluian Jelimmnzanlums
i lszfiuanssauzmsanaiadinadinben
o ' A v . I
uAIdALUY tHB991nMT1E PT items Nlirk1ums
& X A o ' ~ .
nadgauaNMduilomedny uamneiazdl PTitems
A < oA o ' Vo '
nSSnada@eaunsdautinuandeiuluunas
1 ¥V a IS a () 4' A
viaen danalvimsdsziiunationduaz lbivhivene
1 d‘ I a2 a
uatlpannidunuitedennannunamsdsziiiv
4 . » -
WisthuSeueunas@nynanssny nms
anvialsnaudiadenunsdauiiu (Fig. 2) wull
v ' A A A v ~
narusegay 88 uAnUNNdFnonTevas 12 0
Anadsziulidniy Faliuandrsnnmsls PT
. d' 1 I &’ = o 3 d‘ ¥
items NruaNYuloAINY Nenmsls PT
. Ay oa g X A o
items N rumMsnadeuanuiuiio@erfiuea
MAiMsgdu PT items Nidlenifiatdenunasdaiiy
1 . «‘ YV o = s z =
#9910 PT items aulAnuansn aatiumalszidiu
Aldann PT items Nldehumsnagouanuduy
X A o = Ay A A " v
Wonenu Iuduwanbithens wazervneld

UMW BATFINENA UasAnls

amsuananald datiufeutids PT items
THfuieelfiamsneziumsnadeuanusiuicy
4 = $%4 s I~ =
HLasunfeanadeuanuaivelsinaudaigen
s ] %4 a s v a
uaddautuMNINAIPIUANIATAR81983 1SO
17034 : 2016 Tagl¥adamuanasgiu ISO
Guide 35 : 2017"" W ldwamaneaouru uaz
dl Y o a 9: 1 o 2
walacmiumsnageusineunsinldIsnageu
o k% s 1 [N | g
anuFruguardanudlddiuanuiduiie
Wiy Aluasth W 1slumsssdivanssaus
v A wa = I S o
vowviealiiams Feanuliduiie@einuues
PT items szvianasaiduesniniadiaiben
UAITALNUUANAIIAY 919NAMAINMITLITY
tesanniimsaautadan PTitems luifSunaties
(500 lulnsdns) vssylunasavinatandamnila
rhnaeaussyliwiuwevzilidiundumhszive
sanuazmlviasinaudindeaunsdautiyly PT
. X oy
items gavulA
o & X 4 o
dvsumsnadeuanuduiiainerfu
YpIMIATINNMN Iﬂiau%ﬁﬂé’ay‘ﬁu wazaasluu
hCG uifaen: Fudumsanadgumn las
1¥Taamiuanaumniniid ndamuinasgu
ananiwene Filu PTitems Fadanasniu
%4 = I g = s 1 o
feaimsnadounniuila@einunesumsiinly
I lumnageuanusingymuinasgiu ISO/IEC
17043 :2010" Faludarmuamausnasyiu ISO
13528 : 2015"? waz 1SO 17034 : 2016 il
sryneIduIsmsysziiunadeyaiinanin
= 2 ve v ¢ o v
msandlalFinaminsseniuanudenndea
Ay v v ¢
voanansn lwnnuaunadey Iagl¥inasiriu
Sazaz 100 Fanmsanmdau® 1diaSunueesluuy
hCG luFdanadouanusnguazitazving
anuiludisdvinlagldaaamuanasgiu 1SO
13528 : 2015



MIVszduauITausMINTIINNHeFUAMS 4 s1emsiugniianiums o lwennaduasugunindiva

7827

lu 2 wagquammamile svl/sunsupimmadgeunNusnNYMUINAEIATTIVAING

UM sUssiiunadusIaUZAITATID
imauazllsausliadayiivluidfaazinua
¢ ' v A ~ o Y
ammsu Inglrianuaaanasungensyla
+1 széu naathyangsuaeIfunsane
ﬂ'auw{h(lﬁ 17,19)
NAMINATOUANNAIGIVIINNTLADS
7194 19mM3lu PTitems 911U 11 519715 Aaea
szgznanddly sw.ae. ediums Iagnams
Janzrmumunaet 1SO 13528 : 201512
¥V
(Table 3) wuinhaaludealu PTitem ¥ianeLa
2-BG-003 linadinasaszesiialatiduns
4! 1 I 9: 1
FanuuiumsanasvestSinanhmaunuuaesy q
anasnasztioglusrsdniumsnadouanusiung
2 Fland FagraAannmsndiadeauaauanuay
tiamsiIeadnimanegludiuveniunaes
wuuAsyanadnaztey ylfinanmsnadeuaNy
Whutederfiuvearihaaly PT item 3:nina
vasaruabuliadiiu o Tudugams
o a n ¥ 2 4! 1
autiums (bilduanadoya) Fauansi sw.aa.
145y PT item NfanaidSunanihenalndifgadu
(1BINNAMNHUAMUIUNIINAINATIVIAUD
:’1 Y A s S 1
IN.aR. Navuadmlndfeady uaAlnaanadra
NATUGNAY (base line date) 10.7 Naaniude
lA%aA3 (Table 3) Nndeyadstizanamslan
manuliuiueuvessmvua (uncertainty of
. % 1 ] ] s a'
assigned values) lamiusmanuliutiveuduiiio
nnnanulidagn (uncertainty due to instability)
Barwudr Mlvanuasimbifinansznundida
famslsziiunamsnageuaNuTIUIY
d’ Y = dyl G
sw.da. nnHnlumsdnenidiulvai
ausIouzMIaInIreslfiamsnugiu 4
FYMIAUMNLAUN UATIAIWY TW.FA. V19dIU
nanssau i umNAUN Fan1sasiaia

Sunanhmaluaendignisansdaiasiannm

nwunalimusnaiga Sevaz 18.7 Famnda PT

item gy 2-BG-003 Felirmmnadeu
s T 4

ANUAIE dznunaliiu Sovaz 16.3 91nmM3

Anmnriuanves digy wemautiud uaz

0 wypsesanaiatSinanhmaluifeni

AR
. "y 42
ninmsuazinaluladgesamsiuandaiy 3
g @ Y A =2 g 4 [ 4'
Yufvlsanuinda Tumsdneniliutaniensia
’: | 1ad v 1 E
ihmaseniilu 7 nguisms mudvie/;uveatATes
Taonduisms 7 \Wumsnuidunmesie/suuas
< = 4 e
Hnushifs 15 1938 dennnguisms
dg Ay a4 o ¥ 4 .
1-6 milubte/suiAndiuianun Famuinau
v '
Fueues ISO 13528 : 2015 arsfiedhatioy
15 1A3esdengN tHemuInAmImMnuAveINgy
3ams 7 mlianldewdssldmaniessie/u
. cawid yyy 4 dy
Tnnunn mlimneneialdannnsessvie/iu

A
ny
Ao
nu

o ¥ (BN I'd a
Fnuties Likutnamimsdssiiu
dvsunsdsziiuaNssausnITAIID
Sinaudiadenunidautiugmeaisatiuminegs wuy
waldehusesaz 9.5 uaznnda PTitem viangLasy
2-Hct-003 #alimiunmsnagevuanuiiuiiie
= s (N1 4 ‘ﬂ! a
Wedu azwuNalimudesas 8.7 Fio1aAnan
anuAanarnludunsuneunIsnadsy lawn
MSAAVAIBYIT ATHANAIDYIT TUABUNS
nageunligndes wazdrunansIRANAIN
27 1
NNITUABUNAINM INATDUNNUMTTUNANANT
NAFBUAANAIA UAZNITINIYIIUNANANAIA
uenNATUAUHANdINAADAINYNABIVBINT
s [ I A s ] k%4
anviadsnandiadeaunidausiulszneuaiey
vnaoifade 1oun 1nsesnaa dinamasgiulu
msguwa uaziinyzveddnnaia lumsdneiil
Tailgdhsramsdeueuinsaatiuniganazan
1 umsihuigaiiennaiasdSuinaudiadon
o o= A A o &
UAPALUY FiausTauzusatAIeIlenTIv Aty
thisndife Tasmsfnmvesaamivel dud

<



7828

D wynlsawenna 24 urianay sw.ade.

UazAUY
132 uwisluwadaniadeansimsdeuiiouaso
Huimiesdesas 88 uwazlevar 53 muadu
FadeyamsdeuiieuadsimsdisIauaziim
- 4 vy oy 4 L 4
nsanemuuImamsud luldnsesiiumies
d‘ 2 Yo = ] 4
Afau o swaa. lSumsaeunevedietion
Yaz 1 a3q
M3 PTitems Yszianiaquiszliden
A s d'dv ) A
viedaaaluANAMANANGNY Mz VB ULADN
nlFlumsiszdivaussauzmsnnamaviesjia
. o dd o 3 .
madafSina difadeninertesdedunsadina
1 a d‘ ¥ @ a
fonanisdsziiunla wenvnduildnliu
g X A o o N g
Wuile@erdunazanuaaimueImninein
dula Jalauiaanuanunsalumsaduinldves
mnfiweiiiug lu PT items Nasiviadiedes
o A o o . (2D =
NANMINUANAININU 130 commutability ™~ 9
=< d' 1 a o’d‘ s
MNeINMINNamIvean e inanialu PT
items szniedeananms limnnlUnhwasien
nulumsnsiaiassniedeananmsniefiedn
A a a 2 IS 1
wenvssluandnduazdithe mninamalums
asa¥alu PT items snaninvlumsasiada
luidend3a uanan PT items 19 iU non
v
commutability PT items @3tiun15uild1%
< 4 . ¥
Wisusuaussourluinissnsiviniiaalag
Tivonifuudaznduizmaeaezlimunzan®
NNMIdTITeRaNIAIVANAUNIN
meluwazmsmvauammwlagesdniniguen
wu msandiums IQC lumsasaiadSuna
< A o v : = H
WatdeauasdauiufIomstumrIgweane 2 wa
HoeNI1919A159U 9 N9U01911991191AAS
. 4 aa
NAupaUTAAAILANAMMN IQC FImITHANYME
atefu@eansUaIN (whole blood) waziinny
asdusanelumahin i IQC mswwsenidn
whspdnnideninlfiduiaaaiuauammmniinny

UMW BATFINENA UasAnls

Tamarhigaesiiesnnimsuanveadiaiaen
uae drumsindTannIuANAMNINIINAI
Uszinadindinmga uazeranuifymidadoauns
uanluvzyuds mnﬁ'fmi’wﬁmm’iﬁ@mm;u
o L4 E2 s ) k%
Aumuivaszneanssugulsfideninin
laud msgevieuasesifiumios wazms
Hneusuypainsnaunumsszylumsi 1QC
YaMsasviaafindeaundausuluinua
Az sw.an. Anan®
el wiesde wazaas® 1ddsoidiu
v

dussauzmsnsatadsuaniaaluaenaie
tsednsriartannm lungulsanenacay
WA, WUMINageUANNHIYMIATIVIATO
2 Ay . . 4 02X 4
71 2 #5pgaznamuannngeun 1 Nelle1atiiod
119ANITLVITINAITBUTHIVINITNTalHuA
YANINTVDI TN.aA. NAIMIM UM INATOUANN
° ~ o q ¥ = o 1%}
Hrunaluseun 1 iliiyaansianug anudile
Q‘ g 4 a wva g
indvlumsasrameviesfiamsnugiu ms
AILANAMMN MIANTUMINATILANNTIUIY
warmsininyzlunmsasaia annadsalums
- . " e
Antnilyaainves sw.aa. dulngldsumsiln
ausumMslFnuLazmsasaiadsunanihaaly
A k% d‘ v a I
@AAMIULATBIATIVIATANAI LazlSinaudia
= s ] $% tﬁl . ‘#‘ v =) =2
LPALAIDALUUAIBLATBITIIMIBY ua lidmMIHn

¥ ~
ausumMInsvthmavazllsauluifaanny uazms

v
A319NNTMIAIATIA UTaaIZABLaUNAdaY
= < v 9 X
FaouDumNzmMsnsIviana 2 nemsit Wums

a £ oY g v
AN ldhseazdlsnuaminse
= vy ] =3 a
anmlamigauies agalsneu msUsziiuna
Y -

gussauzmsanhmauazldsauluifaans was
A13ATIIANEMIAIATIA lutlaasdlsuay

~ . . - '
nagevluseun 1 wuwa invalid %seldanse
wilanal@¥eeas 0.3 waz 16 Mumey 9nMSI
fadaiszanuaumalnsdnwi luvazadiuns



MIVszduauITausMINTIINNHeFUAMS 4 s1emsiugniianiums o lwennaduasugunindiva

7829

lu 2 wagquammamile svl/sunsupimmadgeunNusnNYMUINAEIATTIVAING

NUN SR, V1edINLLuaUNadeuilaazalg
lot. Mawdalduiaussaan Feeravilvimseu
davanawaials wazlumsnadgeunizms

v
o

anssdfiniuuavnadevadluifadiziiuia
amvua Mlddaanztnliuusnasiunalay
Tdrugunnasuiheden mluhidsngudu
== ] % == é’ 1
muan 3 hiansautanald lumsdneimuh
yAAINIVRl Iw.ana. N9 2 wagumwhiliiums
UINMIATIVTaaNZMeLaunadeL
msanineunt®? 1ddszifiuna
AMAMNUAZINATPIUMI LI MIMatieal iams
VBANUIBUTNMIUFUYNMNINATTIUNTENTI
anmsagy Dawdszanm 2557-2559 lu 12 e
UM 7,452 uia Gewar 80.89) laslszidiumu
o MMUATBINATTIUNTENT NN T TUGUIZAY
Uguni S1uu 8 hdelng) Falurrdedn 3 Jae
eruazinsesdlonadey luvedes 3.3 - 3.6
eIfuMsaIialsinaniiaidonunadauiiy
T . Y
Mmepseatfiunmiss msasaiatSnanimaly
WeARIuLATeIRTIIATHANAI MIATIRha
uazllshustindayiivludacnzuazmsanannie
msdanssdlutfdaanzmeuaunadgey nunviie
vinmsdgugithilddiiunmsdenndesfvde
MrUATIUIU 3,699 wria 10 7,452 wris (Gevas
49.64) wazluvemvuavinten 6 msdseiu
AaMwMInadey mireuimalgugii bilasmdiu
Y Y3 2 o o [
MsdoAAdeINUVYeMuUA T1UIU 2,677 UHd
910 7,452 ura Gewvaz 35.92) Falimodgugi
adlilddnumsmvanaunnlngesdng
A = 1 4 a wva
mouen vieSouisunaszniavieslfiiams
1 % N :’1 ==
nanemnadevedatiostlaz 1 a1 lumsdnm
asalldaniuminadevanssauziulylsunsu

mMInadeuaNuHIgylasdiiagnadeuniy
g uazlsziiiunamuuiasgiu ISO/IEC
17043:2010 1u 2 waguaw G?’éal,ﬂumiaﬁuagu
madniumsmaderivua Yoil 6 VBINIATFIU
AIzNINARIMgUITAUlgNN iiemudeimua
WAIFPY IW.AA. AnA1 W.el. 2562 uaziiums
azfioudlannunionves su.an. Tudruvesian
thenuaziaiesilonadon

a1l

Q

swaa. Tu 2 waguaw diulnei
dussauzrmIniamaviesfiiamsnugiu 4

¥V 1 s a2 9: -~
9ms loun msasviadsanihaaluden
MYLATRIATIVIATIANANT MIATIVTALITI8
. Y
WINLADALAIDIALUUAIBLATRATUWIEY MIATID
Lhmauaziﬂiau%ﬁﬂ5ay,ﬁu“luﬁaan:u,a:ms
AT19A M IfIAsIn lutiagzmeuaunadey
AUAINLNN TasdldiutlogNAIsHITaNM

d' Y a Y d' s

anmgiuissnazwmamslivlianeiiann
aussausaelyl

naanssulszma

VBV UAMUMAMNUAHIAYUMTITENA
neanududiuInerndas Idvuazuiansn
(@nan.) wazayInedeusas Ysenithudszana
A, 2563 lassmswaniaanadauainy
Ny UazIane19BadmIuMINTINIANHTea
Ugiamsmemsunnduazmmaden o 99aua
dihe muwuimanasyu ISO/IEC 17043 :
2010 waz ISO 17034 : 2016 uazvavaUfY
yAMNgYed IW.an. lfAnunlelumsidim
MyvsziinansIouzuazAs UL ALY



7830

v a
toNd1391393

1.

Jarurak N, Manorom W. Point-of-care
testing for Thailand. Bangkok: Thaipim,
2006. (in Thai)

Hfocus.org [homepage on the Internet]
Udon Thani: Thai Health Reform Founda-
tion.; 2018 [cited 2020 September 1].
Available from: https://www.hfocus.org/
content/2018/06/15945

Hfocus.org [homepage on the Internet]
Udon Thani: Thai Health Reform Founda-
tion.; 2018 [cited 2020 September 1].
Available from: https://www.hfocus.org/
content/2019/10/17865
Boonyawongwiroj J. Thailand’s National
Guidelines for point-of-care testing.
Nonthaburi: Ministry of Public Health,
2015. (in Thai)

Cluster of Primary Health System Support,
Office of the Permanent Secretary
Ministry of Public Health. Guidelines for
the standard development of sub-district
Health Promoting Hospitals: Ministry of
Public Health, 2019. (in Thai)

Phetyung W, Laoosri J, Wittayapornpong
K, Kongros K, Treebuphachatsakul W.
Data survey of quality control of blood
glucose testing by glucose meters.
Proceeding; the 38" National Graduate
Research Conference, Naresuan University
2016: 276-82. (in Thai)

10.

11.

12.

13.

14.

15.

UMW BATFINENA UasAnls

Sakaew P, Kongros K, Wongsri P,
Apiratmateekul N, Treebuphachatsakul W.
Performance of hematocrit determination
in Health Promotion Hospitals when using
assigned mean from expert laboratories
and participant consensus. Int J Pharma
Bio Sci 2020; 11: 77-82.
Wemedlab.com [homepage on the
Internet]. Phisanulok: WE Med Lab
Center Co,.Ltd.; 2016 [cited 2020 June 1].
Available from: https://www.wemedlab.
com

Quantimetrix® Dip&Spin® Urinalysis
Dipstick & Microscopics Control Level
1&2. Lot 47551, 47552. Quantimetrix
Corporation, Germany.

ISO 13485: 2016, Medical Devices -
Quality management systems-Require-
ments for regulatory purposes.

ISO 15189: 2012, Medical Laboratories
Requirements for quality and competence.
ISO 13528: 2015, Statistical methods for
use in proficiency testing by interlabora-
tory comparison.

ISO 17034: 2016, Specifies general
requirements for the competence and
consistent operation of reference material
producers.

ISO Guide 35: 2017, Reference Materials-
Guidance for characterization and assess-
ment of homogeneity and stability.
ISO/IEC 17043: 2010, Conformity assess-
ment General requirements for profi-

ciency testing.



MIVszduauITausMINTIINNHeFUAMS 4 s1emsiugniianiums o lwennaduasugunindiva

7831

lu 2 wagquammamile svl/sunsupimmadgeunNusnNYMUINAEIATTIVAING

16.

17.

18.

19.

Vongchompoo B, DMSC.or.th [Home
page on internet] Nonthaburi: Ministry of
Public Health [cited 2020 August 9].
Available from: http://e-library.dmsc.
moph.go.th/ebooks/files/P3-34%
20Poster%20Layout%20yqy3a11%20
29738, pdf

Penders J, Fiers T, Delanghe JR. Quantita-
tive evaluation of urinalysis test strips. Clin
Chem 2002; 48: 2236-41.

Panutte W, Sae-ung N, Aniwat-angkoorn
Y. The preparation of standard samples
for interlaboratory proficiency testing of
hCG pregnancy test kit in medical network.
J Med Tech Phy Ther 2018; 30: 288-99.
(in Thai)

Charuruks N, Wanachiwanawin D. Quality
control analysis in clinical laboratory: from
theory to practice. Bangkok: Ruenkaew
Printing, 2005. (in Thai)

20.

21.

22.

23.

Aurkanjananan N, Thuansri T, Surana-
phonchai S, Treebuphachatsakul W. Study
of blood glucose testing data: Principles
of measurement and technology. J Med
Tech Assoc Thailand 2018; 46: 6326-37.
(in Thai)

CLSI Ep14-A3: Evaluation of Commut-
ability of Processed Samples; Approved
Guideline-3" Edition, 2014.
Treebuphachatsakul W. Preparation of
whole blood quality control materials for
blood glucose testing by glucose meter.
Bangkok: MG Permanent Publishing,
2020. (in Thai)

Raevadee S, Kaewkrajang W, Kamolrak
P. Evaluation of laboratory quality and
service standard in primary care unit
according to Ministry of Public Health
Standard 2014-2016. JHSR 2018; 12:
113-23. (in Thai)



