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Antibody Response to CoronaVac Vaccine and Associated Factors Wachiraporn Arunothong et al.

The Study of Antibody Response after
Completing 2 Doses of CoronaVac and

Factors Affecting Antibody Response

Wachiraporn Arunothong,’ Niphawan Jettavan,” Monthon Mayoon,’
Thunthiwa Boonpisitsakul,” and Surin Chanta®

'Department of Psychiatry, Lampang Hospital, Lampang 52000, Thailand
’Department of Medical Laboratory, Lampang Hospital, Lampang 52000, Thailand

ABSTRACT Coronavirus disease 19 (COVID-19) has severely affected a lot of people globally; however,
many vaccines have been developed to reduce the severity and mortality of patients with the disease.
The objectives of this study were to study the level of antibody response in adults after completing a
two-dose regimen of CoronaVac, a COVID-19 vaccine, and the factors associated with antibody response.
Antibody tests were randomly undertaken on annual check-up blood samples from 66 Lampang Hospital
healthcare workers, who had received two doses of CoronaVac more than 4 weeks, for IgG antibodies to
SARS-CoV-2 by using the SARS-CoV-2 IgG II Quant method and the ARCHITECH 11000 analyzer.
The results showed that 100% of the participants after 4 weeks of two-dose vaccination had antibodies to
SARS-CoV-2. The mean antibody level was 1,021.2 AU/mL with the minimum and maximum levels
of 82.1 and 4,521.9 AU/mL, respectively. The mean antibody level of the subjects aged >45 years (723.7
AU/mL) was significantly lower than in those aged <45 years (1,240.4 AU/mL, p = 0.0004). The mean
antibody level of the subjects who had blood tests after vaccination for more than 50 days (664.2 AU/mL)
was significantly lower than those who had blood tests in <50 days (1,212.1 AU/mL, p = 0.0001). There
was no significant difference between the antibody levels in men and women (p > 0.05). In a conclusion,
the antibody levels of >45-year-old subjects who had blood tests >50 days after receiving a second dose of
CoronaVac had significantly dropped. Therefore, a third dose of Covid-19 vaccine should be considered

for this age group.

Keywords: Antibody response, Inactivated vaccine, CoronaVac vaccine, Associated factors
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MseSENIatITasNaEe Vero fFlumsuansady

Iheethamadmziaes Vero saunumadmnzdadildlumsudadadunissunlunadosas
(cell culture flask) 210 225 MNULIUHLNAS USumasidenudaiu 1 x 107 wadaaUSnasils
Tumsnaaaulummsimnz@susad (2 Tadans) Msaniiliaionegaies 40 Tadans vlvimaduan
Iﬂﬂﬂﬁ’iLL“ﬁLL‘?NLLUULaHUWé’uﬁquQﬁ -70 BFnNEALEed °lugT|,L°ﬁLL°‘fN (deep freezer model 8417, Forma
Scientific, USA) ﬁwmazmﬂudwﬁwmuquqmwgﬁ (water bath model SW22, Julabo, Germany)
#t 37 sernuwaFed (freeze-thawed) 17U 3 58U mnﬁy'mhmﬂumnmﬂauoﬂ”aﬂLﬂéaquuLwéﬂqmawuL%agq
(high speed centrifuge model CAX 370, Tomy, Japan) i 1,200 8UGaM Wy 5 Wi Hulamz
dulavannidsamad (cell lysate) loaldtingasiulaldlurasanaass 2ue 15 Haddas Usnes

o [ o

vaanaz 3 Naaans arwsuin lU1Flumsasamze hsalwilsuluwas nsalliaunsoinanasaiwnzile

G B va a ) v < v a [
wuw"lmnubmmwnu =70 NFILTOLTY T Iﬂ‘c’llNﬂ'ﬁLﬂUl’Ju'}uLﬂu 79U

q u
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M3e5INAida hialudauluadniziasy Vero nlglunmsuaniadu®
MInnANzUsEnauaIs 3 Inadau lown M5e52am CPE lu indicator cells Nifaiiah3a

Juilou M3n919@512% hemadsorption waz hemagglutination

n3@57am CPE lu indicator cells Ainadalhyavuilay

1 indicator cells 113 3 #iia l@uf 1788 Vero, MRC-5 uaz Vero 76 Mmnziasslumaiasiwad
UM 25 MTNTBUHNAT HUOD 16 — 24 Tl andnimhEadaas phosphate buffered saline (PBS(-))
NNTUENTIaEN cell lysate 289608 %dINEEES Vero USinas 2 fadans ldaslumamnsidesadng
indicator cells #il#nagau ém%’umjumuquaulﬁ'tﬁuLawwzmmimmfgﬂqL%aéﬂ%uwmi 2 findans Nty
ﬁﬂlﬂﬂuﬁlu@j’auLWWzL%BLLUUiﬁ’ﬂ1§Uau1ﬂaaﬂlﬁﬁ (CO, incubator model CB 170, Binder, Germany)
ﬁqmwgﬁ 37 sarnwalded 18 5% eiuaulesanlys 1w 2 Flus deasumuuanm Wvamsunzdes
WWadaM3U indicator cell unazaiia USues 3 108803 loewrad Vero waziaad Vero 76 IHUNADUNY 7 U
duras MRC-5 Thun@auy 14 3 szwiwﬁémwamsmaaumﬂiﬁnﬁmﬁgammﬁuuuﬁ'sﬂﬁu (inverted
microscope model CK2, Olympus, Japan) Nniu [B0n5129 CPE weawasiiimsanidahsa ilansu
Muuanm 1 indicator cells gausnluvliimaduanlagnsi freeze-thawed 3 A% Mntthanty
anaznaud 1,200 saudand wu 5 il Hummzdulaiethluvmsnegaum CPE lusauit 2 Favhms
nadBUEULR N UMSNAFEUSaULSN Frath cell ysate Fslamnmsrnliwaduanlusaud 2 & ihlunasau
maw CPE nasiahifaiduidioulusaud s lumwandmduwnzdsasaduuy 6 vigu (6-well flat bottom cell
culture plate, Cat. No. CLS3335, Corning) naumsnagauliarugadala PBS(-) USuas 3 Tadans 1 A%
widudndne cell lysate fildnnmshlizaduanluseud 2 ssluzanes 1 Geddas Suou 2 vaw
@antlauad indicator cells émé"quumjumuquau’lﬁtamﬁaﬂmmitwwslﬁmmaﬁﬁwmu 2 Vg uaTvgu
ﬁL‘TJunalumuqumn’lﬁlﬁuL%yahé"ammgmﬁﬁﬂaz 2 g laun BPIV3 uas measles virus d@anuus
100 CCID_/mL viquas 1 §adan3 nniuhliaiigamnil 37 asmwaidea il 5% msuaulasanlud
WY 2 $li Wansumwuana @iamsinz@samadamsy indicator cell udazriinadll 2 iadans
iluvndalugnmzeudmsumsnagaulusaud 1 wazsaui 2 sunamsnaaaumalanassganssminniu
ilaasumuuanamdewuhil CPE annfiunh 80% vasiiuiinwasiidy indicator cells Tiiusag
ViasradlUnaday hemagglutination §11iwad indicator cell LLdazﬁﬁmﬁﬁamLm:ag‘ﬁ'ﬁmﬁmaq

wan ihluldnesau hemadsorption @al

N1INAdayU hemadsorption
= [~ =l U [~} <~ v Vv Y =~
3B sazaeliadaaualinauiiadaauamyazin anuEnty 0.5% lagldllagaidan
U o d%’ v s o < =)
lnluansazars Alsever (Fagannlsanenuatnudaimaiz) wiadaavyazinluasazany Alsever
(Fegannguddninaasy wniIngasniaa) Usines 3 1adans ldatlunasadmsuiluine 15 Nadans
a a o a A aa v 4' a <
L@y PBS(-) anadl 2-8 avangaided USias 10 §98805 JuaNaisiasaanauimieannniigy
a < 1 =1 [ v d a [ & a 1 < =] v &
NeNNFIIU 2,000 sBUGBINT Beiiee 3 A5 Viadulaiiv 1lulastiagediupsuiiadaaunde’
waazaiio USines 100 lulasans wnasly PBS(-) Fauwdduliuarlumeauim USines 19.9 ladans Tuau
aouilazlafiadoaualn uaziiiadaauasmyazimndanungu 0.5% lihns 2 dHrusnuaniulusandiu

1:1 wenliennuuanh g lumsneagau
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a s dgl o dy 4 ts' a v o QI = =
msmaﬁnLﬂiwz‘wmmahaaﬂmﬂau’lumaa Vero nlFlumsudninuy 6!ﬂ8£|’1m 1"UEIN (131314

M3sNadeY hemadsorption 1hlay wismsnagaudu 2 4@ 11 indicator cell udazmiaiiku
mMsnaaau) CPE lu indicator cells mﬂmimaauﬁauwﬁmazagislmwawém%'uwaxLﬁymmaa'Lmu
6 ¥y MMINadauds lasanrIvitwades PBS(-) aungil 2-8 asenwaded Usines 3 §adans
nntudnnsarmefiodaoundldnaniudodaouawomyazmsandiu 1:1 anudutu 0.5% fie3ew
Lildasluudazvaun vawes 2 193803 AWATUNNUANUALNNLNEN WNLAMINATOUZAUINZEA indicator cell
udazziio Tuuwiigamadl 2-8 asenwadea dudn 1 g0 Unlifioamgd 37 ssmnwaiBes wu 2 Hlu
iflansuimuananhindinmhaasudasuauee PBS(-) aumaniivias Usinas 2 $05503 1uu 2 a59
sunamanadauldndasganssmi TaeviquilinufA3en hemadsorption T¥iufinwadluin wnluida
dinsenlivuinuaiiuau

1INAdayU hemagglutination

MINadoU hemagglutination vlasuiamsnagauiy 2 ga inhdsugadanalagefitu
Msnadaum CPE wauds hSanvudaumnuar inludud 1,200 saudamd wu 10 ¥ anuuihaiu
lasmzanatlumandmsuimsideasaduuy 96 nan (96-well round bottom cell culture plate, Cat.
No. CLS3367, Corning) %auag 50 lulasans srelulastwauuuvraedes lagsuneanannalaeei
Wungumuanau 67aeh9 cell Iysate MNBHALINZEEN Vero NENATIA LazNGNAIUANUINYBIMINATOU
hemagglutination #l##%a 159 sendai Midanelusandiu 1:4 laeaveaanaaaualuuinnsaanan NUIU
8 ¥iaN MNUUGNNTATBLIAEAULA LAKENAUIALEDALMIZBINYALLA ANNENTU 0.5% Wauas 50
lulasdas Mmmsnadaugaas 2 twan NN UUNTN 2-8 ernaded NUI 1 40 uaz 37 svdisaided

< a1 a =] [} v g ] Yo

170 Wy 45 Wi SuxanIneday laavauiliadaaumiudnsznedmilusun duiinuamsnaaau
& ' A a < & o v Yo e 4
Wuwnn sruvaniialionssanaaiiadaauasniungaliiuiinaiuay

MIATIFAUANINYNABIYBNIT >

iissnndumsasamidehisludlovluead Vero #ldlumsuaaiady duilunmsuuiiou
Tulzinaiiios uasdlumsanainnziludenomn Frlumsamaseuanugndawadismannalin s
@olhSavudiouluwad Vero MFlumsudaiadulasldmadimnzdansiagau msediumslu 2 winiiwed

Taun MsasagaueNNINNLYRIID (specificity) uazlanNe2a9M 051wy (limit of detection; LOD)

13RI IAFAUAMININUNILYDNID

wmsnaseulashidehiailflungumuauinn ldud dalhia measles uaz BPIV3 fishums@ans
e nuuss agsznin 10-100 CCID_/mL " spike aalu cell lysate ¥BIBENIASINZLEE Vero
Togdnadusansu 1:10 mnswhmsmeseulas3sudisuiude hisiidenedeamsasada daths
cell lysate ap9BadnzLaEN Vero woazngumuauay iinasimsnadaudsil droeh cell lysate zaqizad
WNzLEEN Vero iims spike #9115 measles uaz BPIVS aasasranumsiuiisuzsdalda Tnsasiawy
CPE #ildnuaswzraase sty vuihmeusadimnedesidy indicator cells vidalitaunnlums
NAdaU hemadsorption %38 hemagglutination uLAeIAUNGNAIUANLIN dIU cell lysate 2puYad
[Nt Vero 7 laiiins spike @ala3d daslinu CPE vaadalhis uazlinaaulumsnagay hemadsorption

udz hemagglutination BULAEINUNFUAIUANDY
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MIATINFAVAANAAYINITATIAINY

msnaseulasihide hiailddmiunduauauuin léus @ala3a measles uaz BPIV3 (3o
FreamanzasuadiEisANuL 7 0.00001, 0.0001, 0.001, 0.01, 0.1, 1.0, 10.0, 100.0 UAZ 1,000.0
CCID_/mL ihmsnadauan3sutiisuiunguaiuqguau Mntusum LOD 1nszduanuusige
fannsnenanumstuiiownasdalia Tosdasasmanumsiudaunnmaia CPE vidalduauinlums

nadauU hemagglutination %38 hemadsorption

We

13m52a1 CPE lu indicator cells finadalhsauuilay

Tumsasiam CPE waudshialudadimadinnzidss Vero Nimsidinzalhsamuguuin
loun measles waz BPIV3 dansoas52anuidaliale 1o measles 1in CPE flanumziaadninize
HAMIBapNTINAULBNTNASEE (multinucleated giant cells) waz BPIV3 1ia CPE Migad waaa naw

oo o ' < vo &4 g o o & o & P 2 da . .

uazwuagngnimansataiiulede ulusnvazaumzaaazabsanu g Tuwednzidesiiidy indica-

‘J T = L \ 4 |l
tor cells Mlglumsnagau wammadaulinauidnniunguauanuin enciuluwed MRC-5 Flainy
Mstia CPE 2843858 BPIV3 aauandlumni 1

CPE in measles virus infected cell ~ CPE in BPIV3 infected cell Negative control

Vero 76

Vero

MRC-5

2NN 1 M5He CPE 203%91h58 measles waz BPIV3 luwwadimnztdes Vero 76, Vero waz MRC-5
wWiguiguiungueuaNay
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R FRI o - o .
msasienzimidie hisludeuluwgad vero fldlumsndningu aiiaendl luedl wazane

N1INAdayU hemadsorption
191 indicator cells #Hiaae 9 FEHUMIHTIAM CPE weadaliialusaui 3 mmsnagau
hemadsorption wuhludiagagaginzdes Vero Nifims spike @alidangumuanuin a3nsansany
a aaa . a . . & a = v P @ '
MstNaUfn3en hemadsorption VUi indicator cells ¥4 3 %1l m°lﬁwamsnmaaummmmnmqumuqu
IJ o ) 4 ‘J T a J’ o 1 v a aaa . <~
UIn ausiiludiagugad Vero wlutﬁutﬁalaiaﬂquﬂuuquuaﬂ liwumsiiauisen hemadsorption #3a
v o ' @ A
Tinamsnagauiiuau Wudenunguamuanay dagaalunwi 2

BPIV3 positive control BPIV3 negative control

Vero 76

Vero

MRC-5

MWH 2 WaM5NAFBY hemadsorption 11 indicator cells #fin@1e 9 (iaiims spike @ali5d BPIV3
ToawSauiisunungumuanay gnasuanIusuniaUfise) hemadsorption UNEIYDY

indicator cells

MINAFaY hemagglutination

dionh@samadued indicator cells #iad 1 Feshumsasram CPE 58U 3 3n¥hmsnagau
hemagglutination wuhwmndathadindalhia BPIVs lushethasad Vero tiaUA3eN hemagglutination
wialinamanagauiuuinnnsiie m’uLﬁmﬁquﬁtﬂuﬂéumuqumn Yausdicneehanad Vero aiiin
#ola3d measles Tiwamanasaufiuaunmun wudedudsthaiidsasad Vero uasngumunuay
faudaslumni s
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BPIV3 Measles Sample -VE +VE

.

7MW 3 WanSNAFaU hemagglutination

MININFAUANINIUWIZYDNID

ijaﬁwmi spike L%ah%’a measles waz BPIV3 aglu cell lysate ﬁlﬁ'ﬂ1ﬂﬁﬁaﬂﬂﬁLﬁa§LW1$Lgﬂﬁ
Vero tiatfudaunuzasiathagadnimsluiovnnislhialogdsmsnagauiinanniuiiannsansa
wuifah3milanmadaummsiia CPE lu indicator cells fianidalimludiould wudmsunguauau
v Tuzailinumsiia CPE Tudatha cell lysate 2a4u@d Vero #laifims spike (38 wudenungy
MUANAU U indicator cell #ila MRC-5

L:ﬁ'amLszfaﬁ*?iagﬂuLwawé'qmsmaauﬁmmsmmm CPE 1vadaudameid hemadsorption
wuiﬂquuﬁ'ﬁmilﬁu cell lysate Miims spike Wol3d measles waz BPIV3 liwafluuanly indicator
cells 1 3 il INNALad MRC-5 Falsimumsiin CPE lumsnegaudaumiiy luwm:ﬁwquﬁﬁms@u
e cell lysate 2091zad Vero filaifins spike a Tiwamanagauduay wudnsunguamuauau

zim%’m%Lé?mma&i‘ﬁtﬁumanuﬁr,imm‘smnm CPE l@ihsnnadaudanieis hemagglutination
WU’J"]J’]LgﬂﬁLﬁaﬁﬁlﬁﬂﬂﬂﬂquﬁﬁﬂ1i spike (@alh3d BPIVs Tinamanasaudlunnudeiunguauguuin
Tunusihiassgadilannvauiiing spike @al3a measles Tinamanaaauduay wudmduhides
waddlannvauitlifims spike @o uasngueruauay daudaslumaed 1 uaasliifiuiAsivanniu
snsaananumsdudiavsandalials delusrathaned Vero MlFlumsuaniaguii@alsauudian
Tagiinamsnagauiflunnlidzmsnesavlamsnagauniis :nmsasiam CPE ewgadnandalisa wis
hemadsorption 18 hemagglutination 813 lWuauInInant 158168 wazlinumsiudioundalinafiuay
ialaifins spike ol
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msaeNziza saluilauluwmad Vero nlrlumsuaninduy aiiaendl luedl wazane

AT 1 HANITATIIFDUANININILYDAITNITATIAMILED Sl aulutsastniztasy Vero 011y
Tumsuamiadulagmatiamsinnzdeannlumaansiadau

MInedaur CPE hemadsorption hemagglutination msuilawa
12819 Vero76 Vero MRC-5 Vero76 Vero MRC-5 Vero76 Vero MRC-5

IEENTGE -ve -ve -ve -ve -ve -ve -ve -ve -ve negative
Vero
1ULAENEad Vero + + + + + + -ve -ve -ve positive
+ measles virus
¥ s ..
WILaENLEad Vero + + -ve + + + + + + positive
+ BPVI3
measles positive + + + + + + ND ND ND positive
control
BPIV3 positive + + -ve + + + ND ND ND positive
control
sendai virus ND* ND ND ND ND ND + + + positive
positive control
negative control -ve -ve -ve -ve -ve -ve -ve -ve -ve negative

*ND: Not done

NN3MIINFAUAANNAVDINIINIIANY

wunlu indicator cells % 3 #iia louf 1wad Vero 76, Vero uaz MRC-5 1Andnsne CPE filame
st hiaudazyiin udluwadinzdss MRC-5 luifin CPE asdali¥a BPIV 3 daudadlumwit 1 luzowd]
NBINNINAFDU hemadsorption ﬁqmwgﬁ 2-8 NENLTALTY Ltagﬁ'qmwgﬁﬁaﬂﬁwamsmaaumﬁauﬁ’u
Togaansaasanumstieufise1ms hemadsorption Uu24 indicator cells 1 3 B0 TamANuuss
ﬁwqmamﬁab%’a measles wae BPIV3 '?'immwulﬁmﬂmsmmm CPE ﬂaQL%yﬂu indicator cells @8 0.1
waz 0.01 CCID_/mL suandu aghalsianulumsnadau hemagglutination wuhiliiesdialh3s BPIVs
fnansaasrawuldfinnuusiingado o.01 CCID_/mL udiilanadaudieimalnda measles ausiasly
WaLUINNNMINAFaU CPE tazMinadau hemadsorption Tuhidsaadiléan indicator cells NnatawuN
Tiuamanagaudiuaulunmsnasau hemagglutination fauaaslumsai 2

= P N o w aa & @ & s &
AN 2 HANTANHITAINNAYBINITATIANUYBIISNMTATIvIEe salutaulumadiwizidss Vero
.:4' a v o a qy v I3
nlFlumsuamadulagmaiinmsinzidssnnluwasnsiagau

nnadaurin’ CPE N13MAddU hemadsorption NM3NA#aY hemagglutination
s Indicator ga'wﬁqm +VE -VE g-’iw‘i"nqm +VE -VE g-hm%qm +VE -VE
cells neany nesany nesany
(CCIDso/mL) (CCIDso/mL) (CCIDSO/mL)
measles Vero 76 0.1 + -ve 0.1 + -ve -ve + -ve
Vero 1 + -ve 1 + -ve -ve + -ve
MRC-5 1 + -ve 1 + -ve -ve + -ve
BPIVs Vero 76 0.01 + -ve 0.01 + -ve 0.01 + -ve
Vero 0.1 + -ve 0.1 + -ve 0.1 + -ve
MRC-5 -ve -ve -ve 10 + -ve 10 + -ve
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a Jd
AU

Tumaihiseanaiensimidahisluideulugednadss Vero Taawmailaildiuadinzidos
Tumanasauinldlumsamaiensiiiamuguanmwisasdmivldlumsudaiaguiu Sufludes
adauaNNgndeseisiay weliiulaldisildianugndaesminzay Weasmnnfumsasam
matudlaurasmsiifivinaniasnnludageiomna®® lumsenaseuanugndasdeily 2 wmniives
Aa MINATBUMANNINNILYBNIS wadaNA28IN5051aINL " lunsasiadauanudmseesis
smansaasanumstwdauldaudamvue wiihluead MRC-5 liwumsiia CPE wouuadi
Gadalh¥a BPIVs dvarufennuadasnanmmsadeidaldudliio CPE wazlduamanaday
{Wuvanlunsnadau hemadsorption waz hemagglutination luvaizfinisnagauiilalfizel e
measles Wulun1snadau hemagglutination 'lﬁ'wamswaaamﬂuauﬁgwm Wiasinms spike L%ﬂ
Th¥sludhagamadiniziass Vero nanidalisa measles (fluialhianiilusiy hemagglutinin
nndayaiiimadnmandeumh wuhdahseiailuhidsusadivinamnhlugadioadamn uas
duenuainsolumsadaiioatuanisadiigamgi 37 asezaidea mely 13 Hlue? Faflululdhus
Mnaday hemagglutination IWwaau Feuamsnagaulunduamuauuniléidaliss measles Aluams
nagauudmiy aghalsfioalumsnagaum CPE sansaamawy CPE wauzadianidalialddaiay
wazlviauinlumsnaaayu hemadsorption

dwmsumsenagauanugndaslumamaseuanuIIEasis wuhmmnsaanawumaludiou
souzaliialdmutaimue uazlumamadeviafdasesmsasany minsamvuamanuusngad
sansaananumstudiouresdabaildnasavld Toadalfa measles sunsaamanulaiissduany
u,sm;wqm 0.1 CCID_/mL wasidala¥a BPIV3 mmiamwwﬂﬁ'ﬁizﬁummLmsiwqﬂ 0.01 CCID_/mL
wamanadauilseandastumsdnmidndaumh Himsenawudehizluiauiiszduanuusiige
A 1.0 CCID_/mL udiimsldya indicator cells ¢9fu@a 1%ad Vero, MRC-5 uaz Hela™ B4
Tumsanniimnlfidehialumsinuiilannaseuemugndasasisinnnhil asiliuemsdnmnauysel
innBsau MaramaFnwuh Bmslenzimidehiauiaulumedimeades Vero dmdumswaniadu
ToamaiiadlFgadimnzdannagay mansnihinldlumsmasaumidalfaivuiauldwnly indicator
cells Manzay Milumsazanamidabisludovlumadinsdssiidunsdidudmiumswdaiaty
viairigiududaslivagisnadaulsznauiu emndmmesevilifidania Aavsmunsansawy
matudlauldamailadabhisiudiouiuduriafivil¥iAe CPE Ty indicator cells #ildlumanasay
16 wialludalafiaansodaliiiouiisen hemadsorption W38 hemagglutination whiu® msdnnil
lugmsidavimanaseumstuiiouzsadahismllugadimades Vero dwmiumaundniagu
wianssuusmavasaaniiudiiog nafdnmmansmaunng Fuilaldusmacaudidioudaman w.e. 256407
wazluanaaamihlUiszandldlunsdiwedildlumawdaiatunieiriogluredmnadsniodu 1d
Toadasiimsidansiinuas indicator cells iialdlumsnasauliminzanfuidelhiaifionuidsde
matudloulumadilFlumswdasionu nudenaseuanugndewadideuiiarlslumsanaieney

mmsdudaulumasmaaziadseaa L
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a5

9

& @ & ¢ & a dg v ¢ &
managaunge hialudlauluwadimisides Vero laamaliafldigadimisidasasagay

. " I Qdd‘d v v ' aa a g A
(indicator cells) (Uu3gnianugnedas lagrhumsnsadauanugniedzadisly 2 wnines fe
MINAFBUMANNNINZYBNIBUALIaNIA2IMINTIINU laglumsasiadauanuiimzealanuhanse
asnnumstuitaulamudamnue uazlumsnsasaudanNnazeImsnTIany MINOMILAMANNLNMFER
o & FR I v o FR I I
nannsaasnumsluidewesdabhianldmeasuld Taglumsdnmilannsaananudehianluiday
lglumsdnmlaniszduanuussnga 0.01 CCID_/mL anms@nmassiansmhinldlumsnagaumize

o A & J < a o o P v 4 J Y o [ a
hifamudeuluwad Vero mldlumsudninduniadringld mnldigadithnanedmSumsmagauiianzas

naanssndszna
sarauaadntuiafuwind (asdmsumzn) dldaduayunuiamswannmeldlasams
masNaPdnsMwaasiasl fianmamess TumsenarauaAaEN BHELAZMIMUANAMWIZAFINEEEY
Vero dwuldlumsndoindu uasuavauaaamtiudiing nadneneaasmaunnd adusyumssiiunu
lunneu
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Development and Validation for
Determination of Adventitious Viruses
in Vero Cells Used for Vaccine Production

Using Indicator Cells

Sukanlayanee Chaimee, Supaporn Chumpol, Wereyamarst Jaroenkunathum,
and Supaporn Phumiamorn

Institute of Biological Products, Department of Medical Sciences, Nonthaburi 11000, Thailand

ABSTRACT A Vero cell substrate used to produce vaccines requires strict quality control. The determination
of adventitious viruses by using indicator cells is one of the tests according to the WHO requirements.
Therefore, the objectives of this study were to develop and validate a testing method to determine
adventitious viruses in Vero cells. The optimal concentration of three indicator cells including Vero 76,
MRC-5 and Vero cells (the same species used in the vaccine production) and the titers of two representative
measles virus and bovine parainfluenza virus type 3 (BPIV3) were analyzed. In this study, a Vero cell
culture (1 x 10" cells/mL) was used for detection of viral contamination with co-culture in three indicator
cells by observation of cytopathic effect (CPE), hemadsorption and hemagglutination. The results showed
that this method had specificity that was positive to measles virus and BPIV3 at the limitation of lowest
titers of 0.1 and 0.01 CCIDﬁO/mL, respectively. It is thus indicated that this method could be beneficial to

determine the contamination of adventitious viruses in Vero cells used for vaccine production in laboratory.

Keywords: Vero cells, Adventitious viruses, Vaccine production

N5F5NTHANENANFATMTUWNE
U 63 aTUR 4 gaAN - SUNAN 2564




Anusaual 2 NINIANEY W 2564; 63 (4): 766-781
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fifimsdeasagege fo g 53 U 1l 6.109% an3lneiildiumsnsradansas HPV DNA test nanua 410y
5,913 T8 ATANUMIAAED HPV 14 HR 110w 426 18 Aowfiu 7.20% wozamalinumsiotfa s
5,487 98 Aouiu 92,809 daudaslumasil 3 wuanagnlumsiaie HPV i 7.200 Taswuanugn
msfaagegaiisaiamuwaiwes i 9.07% sasa9n fa 31wiaRans Faum uavariesil wuanwgnil 7.559%,

¥ [
<~ =

6.62% WAT 6.05% MNMAU FudaziunTianngneeImsiaze HPV 14 HR laiuandaiu (p = 0.097)

IR 3 ANNYNEBIMIAaEe HPV a1gWuganideags 2ediunianiamunansgs wins anesnil

UaLHeUIN
I Positive HPV 14 HR 959% CI HPV Negative SRy
MUNILNYS 75 (9.07%) 7.11 - 11.03 752 (90.93%) 827
AeUM 85 (6.62%) 5.26 - 7.98 1,199 (93.37%) 1,284
NINT 180 (7.55%) 6.49 - 8.61 2,203 (92.45%) 2,383
qﬁﬂmﬁ 86 (6.05%) 4.81 - 7.29 1,333 (93.81%) 1,419
32U 4 WHIN 426 (7.20%) 6.54 - 7.86 5,487 (92.80%) 5,913
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HamMsUsziiumsiaie HPV uenanunguanswug luiud 4 Jania wuanugnlumsiazea HPV
Feas 7.20 lagnuMsAaoaenug 16 110.97% (57/5,913) NeWug 18 1 0.54% (32/5,913) WUMIAALYD
HPV non 16, 18 9 5.70% (337/5,913) S188tD8AUBILANLIINIA AN UMD 4

MINN 4 ANNYNPRINSAae HPV aaiuganudesgauanmungnaanus (n=5,913) 3anin
MUNILNES BN WIAT wazanesil 533 4 1130

AW MUNINGT  FaUID TEI7R] anwsIil N 4 WA
HPV HR 16 12 6 13 9 40 (0.68%)
HPV HR 16 with other types 1 3 6 7 17 (0.29%)
HPV HR 18 5 4 11 7 27 (0.46%)
HPV HR 18 with other types 0 1 2 2 5 (0.08%)
HPV HR non 16, 18 52 55 129 52 288 (4.87%)
HPV HR non 16, 18 with other types 5 16 19 9 49 (0.83%)
Negative for HPV DNA Test 752 1,199 2,203 1,333 5,487 (92.80%)

- a a & ' [ vla & & ° v s
Walssiliumsaaudasaewugueinane HPV mnue U 426 918 Wuaewugnil
MIAAHDNN 4 TWIA G9ga 3 DUAUUIN AB 18T 52, 16 WAz 58 LABWUN 18.08%, 9.39% UAE 8.45%
o 4 - : o X . voa XA e o o doa
MNANGU WaUssiuANNLANGNYBIMIAne HPV udasaawugluiui 4 3mia wuhudasiuilud
ANNUANENAU (p = 0.097) Tums@iaiye HPV aeiugiuann uaswuanugnzesmsioze HPV guga
NINTAMUNLNTT N 9.07% Aauaadlua 99 5

MINN 5 B0NMIGaEe HPV aewuganudesgs (n=426)

Mnugina HPV ludania (318) HPV total aa5101566
HPV type - » - - - a
MUWINTT Feum Wans anaail (379) wia HPV (%)
Co-infection 6 20 27 18 71 16.67
16 12 6 13 9 40 9.39
18 5 4 11 7 27 6.34
31 1 3 5 4 13 3.05
33 2 2 3 4 11 2.58
35 1 0 0 0 1 0.23
39 4 11 13 4 32 7.51
45 1 2 7 0 10 2.35
51 4 3 11 2 20 4.69
52 13 12 37 15 77 18.08
56 7 1 8 5 21 4.93
58 8 6 18 4 36 8.45
59 2 3 4 16 3.76
66 7 6 3 21 4.93
68 2 6 15 7 30 7.04
FR}Y 75 85 180 86 426 100
Prevalence (%) 9.07 6.62 7.55 6.05 7.20
95% CI 7.11-11.03 5.26-7.98 6.49-8.61 4.81-17.29 6.54-7.86
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]
U aa o

uamsUsziinanugnaainsiode HPV ludailng Wuhdewniandns anes il deum was

MUNILNGS WUANNYNYBIMIAae HPV 14 HR 1 7.20% lagdsniahnwudanmsiae HPV 14 HR

FINAUKIMIATIINNLATINENAAUNGgIEn Ap WnIadeum wuanuiauniin 22.35% 59893 fa T9nia

]
= o

MUNINES aneell waziansh 13.30%, 12.79% udr 12.22% GNAOU faugaslumseil 6 uanani
FANUANNUANANBENTUBEIAUNNEDH (p = 0.001) BIMIATIWUANNEAUNGVDUTSS LaeMIATIA
#1838 liquid based cytology (LBC) lunséifinsrawu HPV HR non 16, 18 ADINUT SISO A LWL
W05 aresil wazdeum WuKaMINTAIMILadIMNEaUnd U 62 918 19N HPV Positive non 16,
18 Tavue 337 e Aewilu 18309 Lﬁ'aﬂsmﬁuqun‘mmsamL%yaimﬂLmnmuamﬁuﬁfwumsamﬁa
HPV HR type 52 WUANNAAUNAMIZdINeNdia 29.03% 58484931 AD 18WUT 58 was 56 WUANNHAUNG
YBLLAET 9.68% UAT 6.45% MNTIAU GaudAslumTIT 7

M7 6 ANNgNEaIMsiaze HPV lundlnafidinsiadansas HPV DNA test lu 4 9auia

WHIN N Positive HPV LBC HPV type positive HPV positive 39310U
M2 14 HR Abnormal LBC abnormal
MUNILNGS 827 75 10 16,18, 31, 33, 52, 58,31, 33, 39,51
(9.07%) (18.30%)  35,39,45,51,

52, 58, 59, 66, 68

AeuIn 1,284 85 19 16,18, 31, 33, 52, 58,56, 31, 33, 39
(6.62%) (22.35%)  39,45,51,52, 45,51, 59, 66
58,59, 66, 68
WA 2,383 180 22 16, 18, 31, 33, 39, 52, 58, 56, 31
(7.55%) (12.22%)  45,51,52, 58, 59,
66, 68
2 N85 1,419 86 11 16, 18, 31, 33, 39, 52, 58, 56, 33, 59, 66
(6.05%) (12.79%) 51, 52, 58, 59, 66, 68
TIN 4 WA 5,913 426 62 16, 18, 31, 33, 35, 52, 58, 56, 31, 33,
(7.20%) (14.55%) 39, 45,51, 52, 39, 45,51, 59, 66

56, 58,59, 66, 68

HaMsAnANNENIRIMsAaEe HPYV anuidege 14 seiug ougneny Tesuiuiiu 3 49
818 WUMSAaBgIgaTiTeTy 30-40 T 7l 9.03% so90uNAaTEY 41-50 T waw 51-60 T 1 7.98% way
6.03% MDA UBNMNTFINUMIAAEHBUUY co-infection gafidseng 41-50 T 7l 7.289 Gauaaslumsnsil s
LATWUTING 3 ﬁaqmqﬁmsﬁmﬁa HPV ‘7{Lmn@iwﬁuashqﬁﬂ’ﬂﬁwﬁ'agmqaaa (p = 0.001)

SommsananuanuiiaUndueraddamsiaiie HPV ewgneeny wuhdang 30-40 1
wuaNNAAUNAIai 25% warwuheny 37 T wuanuiaUndigeqe 6.25% dauaadlumsni o Vil

anuiiaUnduaadlunguyaaiia HPV non 16, 18 vaudazgngtgluinnuuane iy (p > 0.05)
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MSNN 7 DATINMIATIANUANNEAUNABILES 1aen150513028735 liquid base cytology (LBC)
Tunsdiiesrawy HPV HR non 16, 18 28aWNuNTIMIAMUMINGs 19riaians Javiagnasiil

UOLNWINTEUIMN (n = 62)

HPV TYPE MUNINYS Faumn NAOS aviganil U (%)
31 1 1 1 0 3 (4.84%)
33 1 1 0 1 3 (4.84%)
33, 52, 35 1 0 0 0 1(1.61%)
39 1 1 0 0 2 (3.23%)
39, 52 0 1 0 0 1(1.61%)
39, 56 0 0 1 0 1(1.61%)
45 0 1 0 0 1(1.61%)
51 1 1 0 0 2 (3.23%)
51, 39 0 0 1 0 1(1.61%)
51, 52, 56, 31 0 1 0 0 1(1.61%)
51, 59, 52 0 1 0 0 1(1.61%)
52 3 3 10 2 18 (29.03%)
56 0 1 2 1 4 (6.45%)
58 1 2 2 1 6 (9.68%)
58, 33, 52 0 0 1 0 1(1.61%)
58, 35, 31 0 1 0 0 1(1.61%)
58, 39, 52 0 0 1 0 1(1.61%)
58, 52 0 0 1 0 1(1.61%)
58, 59 0 0 0 1 1(1.61%)
59 0 1 0 2 3 (4.84%)
66 0 2 0 1 3 (4.84%)
66, 45 1 0 0 0 1(1.61%)
66, 52 0 0 1 0 1(1.61%)
66, 58 0 1 0 1 2 (3.23%)
66, 59 0 0 1 0 1(1.61%)
66, 59, 39 0 0 0 1 1(1.61%)
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3NN 8 ANNYNVBIMIAALED HPV anadesgs 14 a18Wus 01ngN01e (n=426)

Age group
HPV type
30-40 41-50 51-60
Co-infection 14 (3.29%) 31 (7.28%) 28 (6.57%)
16 11 (2.58%) 14 (3.29%) 15 (3.52%)
18 3 (0.70%) 9 (2.11%) 13 (3.05%)
31 1 (0.23%) 5 (1.17%) 7 (1.64%)
33 4 (0.94%) 5 (1.17%) 2 (0.47%)
35 0 (0%) 1 (0.23%) 0 (0%)
39 2 (0.47%) 12 (2.82%) 18 (4.23%)
45 0 (0%) 2 (0.47%) 8 (1.88%)
51 4 (0.94%) 8 (1.88%) 8 (1.88%)
52 17 (3.99%) 26 (6.10%) 34 (7.98%)
56 6 (1.42%) 10 (2.35%) 5 (1.17%)
58 5 (1.17%) 19 (4.46%) 12 (2.82%)
59 4 (0.94%) 11 (2.58%) 1 (0.23%)
66 4 (0.94%) 6 (1.41%) 11 (2.58%)
68 8 (1.88%) 12 (2.82%) 10 (2.35%)
3 83 (19.48%) 171 (40.14%) 172 (40.38%)
MNUEINTIT (AN) 919 2,143 2,851
Prevalence (%) 9.03 7.98 6.03

MSNN 9 BATIMINTIANUANNRAUNHVDUYSE Laen150T1ameID liquid based cytology (LBC) lunsél
#19379Wy HPV non 16, 18 lagUsziinuanmuzgiegg

Age Abnormal Normal
n(%) n(%)
30 0 (0%) 0 (0%)
31 1 (1.56%) 1 (1.56%)
32 1 (1.56%) 5 (7.81%)
33 1 (1.56%) 1 (1.56%)
34 1 (1.56%) 4 (6.25%)
35 2 (3.13%) 6 (9.38%)
36 1 (1.56%) 1 (1.56%)
37 4 (6.25%) 3 (4.69%)
38 1 (1.56%) 8 (12.50%)
39 1 (1.56%) 14 (21.88%)
40 3 (4.69%) 5 (7.81%)
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q

A5 9 BATIMINTIANUANNEAUNHYBULSE laan15n5I1ameis liquid based cytology (LBC) lunsdi
#@37awu HPV non 16, 18 lagUsziiuuanmugiee (6a)

Age Abnormal Normal
n(%) n(%)
41 3 (2.16%) 8 (5.76%)
42 2 (1.44%) 10 (7.19%)
43 4 (2.88%) 11 (7.91%)
44 3(2.16%) 13 (9.35%)
45 0 (0%) 14 (10.07%)
46 3 (2.16%) 12 (8.63%)
47 4 (2.88%) 10 (7.19%)
48 3 (2.16%) 9 (6.47%)
49 2 (1.44%) 16 (11.51%)
50 2 (1.44%) 10 (7.19%)
51 4 (2.99%) 9 (6.72%)
52 3 (2.24%) 14 (10.45%)
53 3 (2.24%) 15 (11.19%)
54 0 (0%) 9 (6.72%)
55 1 (0.75%) 15 (11.19%)
56 3 (2.24%) 16 (11.94%)
57 1 (0.75%) 14 (10.45%)
58 1 (0.75%) 9 (6.72%)
59 4 (2.99%) 13 (9.70%)
60 0 (0%) 0 (0%)
21500

msUszifiuanugnaesmsioe HPV ludn3lng 39e0g 30-60 U Nlasumsnsiananiaansd
hnuagnedy 35 HPV DNA test luiundaniandns gnesndl deum wasmumanys 91w 5,913 98

e

wumstiaia HPV aawuganuidesgs 9wy 426 918 Aoy 7.209% Teswumsaoide HPV meviug
anuldsagensauaqua 14 mewug Tuitud 4 Siamawmiianouds wumewugisinstadons 4 favia
Q990 3 BURULIN @D 52, 16 Udy 58 TAEWUT 18.08%, 9.39% WAy 8.45% MUAGU FaaAATBITY
M3ANEN2BY 938N Naya uazanz” ﬁswmummqﬂwmmsam%ya HPV lulsanennanzidaaniha idasas 6
wazWUMsAaEe HPV 5 suduusn Aa aneWug 52, 16, 58, 18 WAT 66 AINAGU MNNIANHIVE
Mnd GaAsTann wazanz® wuananesmsaade HPY Tuiuiimawmila geis 10.3% nnngudaagha
119 98 FwandnnmsAnmniinuamugnuasiuil defiu 7.20 Faansasimdasiugamwiiosas
Ussennsluudasiiui Aiwgdnssugummuansedu dulumsnmiifsseandasiumsdnmess Gargano J
wozanir” wuanugnmaialsanzdeihnuagnneludil 7.2 da 100,000 zasUsEAINIUdlulEINA
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anszeuim Welsuiiumstiaide HPV a0y Wuae3lnaieengi 30-40 T wuanuiaund 9.03%
39993 A 603 INEZ9eE 41-50 U war 51-60 U wuanuiiaUnd 7.98% uaz 6.03% MNEIAU Gauansly
il 8 uananilamuenuiiaundmugadinenhiufumsioida HPY #1987 30-60 T WuAMAYNT 25%
LLaxmqﬁaﬂﬁqmﬁwumsam%a HPV fwfuanuiiauniimasadinende og 37 1 Taawudl 6.259% fauaadlu
M 9 LLazLﬁ'aﬂizLﬁumwﬁmﬂﬂawmmaaﬂunﬁiuﬁaﬂL%ya HPV non 16, 18 WUN@EWUS 52 Uaz
anawug 58 wumsAnida HPV f1auuu single uag co-infection nszgulitiaanuiiaundzaswadihnungn
41.949% Ua% 20.98% faudaslumsni 7 FedanadasiuramsAneuas Baba S uaran® F9@519WU oncogenes
gene fianusuwzAu HPV HR sewug 52 way 58 7080y 50 uaz 33 mua@u uaz Burd EM®
wumsaoide HPV wuu multiple types dauaewus 52, 59, 88 uaz 39 WUMIEENAATNWUGNTTN 27%
fandaiiwusanmsiade HPV meugdsgehuiumamannamagadineniaUnfigege fe Sswiadeum
WUANNAAUNGT 22.35% 5098930 AD SIWTAMUNINES anesIl waziiang 13.30%, 12.79% war 12.22%
auadu Taswumsanidie HPV vasudasiiuiing 4 Sania duwaaslumesil 6 mndaganuhmsnssang
ez HPV Tuiluiiens 9 sasdaviafidns aviesil faum uasmuwangs wuhiufiannnh 759 fins
G HPV snnn 2 seviug Tesaewuginumanssanslunnituil 1dud seiug 52, 16, 58 uax 18 e
4 MeWug wuanuiaUndzesashnungnAsuinags dennaseumsdnyued Kietpeerakool C uazani™
fiwuenuiioUndueugaduzdahnuagn CIN 2-3 WuamMugnaaue 64.80% 84 90.10% Taaulvgiwuiiu
anawug HPV 16 (38.5%), HPV 58 (20.0%), HPV 18 (5.50%) ANNHAUNGu83 squamous cell carcinoma
wums@aide HPV aewug 52 uas 58 dhu HPV sewug 18 wufinnuduiusiy adenocarcionoma ™
wamsanmihludszgndldlumswannuunvmemaamadansasuziahnuagn Nnmsdnsmuhineg
30-40 T a7awuMsAnide HPV 14 HR Sidumsananuanuiiounfseasadi 250 sasnudinsa
LBC mutnay FgFuuimsdnangdanaihdasmaiasnh 200 vasnduiiace dalumndaidan
duangdananlimansaisuuimsldistu azaninsodialemalumsasawuemuiioUnigeiu uenanil
Fayannmsdnmainsaih lldsslenilunmsidanldiafuilosiunziiahnuagn Tasarsidaningu
finsaunguaneaiugifimsiadans 4 Swmia gage 3 Suduusn fe 52, 16 uas 58 wialiAeUseTond
Tumstlestumsiadeataminsaluiuil samamniimsdnndasaadumsWanniaduilivansaudu
Ussnnslne dayannmsdnmasaiiaansalfifiutayeiuguiatsznaumsianniaguliaseungu
merugniemungsluiuimemiianausdaly

Uszennsluiuiiwumsdadeiivennvans asmnaafimstheduguessznnsdemimamadu
Haaumand Wugnsan uazwg@nssumsmdiudieseslszmnsluudazituiifuand ey Sansawumsuns
nsznewasia HPV Tuiufiudaziaiauaneeiull Seaanadasiuniidouas nand aadsiann uasas @
1l 2562 wumsGiaua HPV aesgiiamass 4 uanduiull Teswuhmewiiozassanalnefinstoie
HPV aewWus 16, 18, 52, 58, 66, 51, 52, 59, 31, 35, 45 Uaz 86 Lilpsnmsfiaia HPV sewus 52
wos 58 asnRwUANNAnUNAraEadAautge WnUSunasumMsealssiuilaasawumeiug 52
uaz 58 @AM colposcopy laelidassumsnsia LBC dmaiﬁ'@'ﬂmL°z°hzjszuums%’nmlél’%ﬁvuuaz

ane ldhalumsanaienedmeiesdjiamsle
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a5

9

anugnuesMsdaide HPV HR wasan3lng deang 30-60 1 Tuitufl 4 Saviamemiionauds
#i 7.20% wumstaide HPV (positive HPV 14 HR) anawug 16 #10.979% (57/5,913) anawug 18 7t 0.54%
(32/5,913) wumiam%?a HPVnon 16,18 i 5.70% (377/5,913) Tmﬂwumiﬁm%'ya HPV ﬂﬁﬂﬁﬂiﬂﬂﬂtéﬂﬂ
JensauAaNTY 14 ewusluiuil 4 Sma Tasmewusiiinmsdade geaa 3 Suduusn de 52, 16 was 58
WUTl 18.08% (77/426), 9.39% (40/426) W8T 8.45% (36/426) MNEIGU ‘[mﬂﬁ'w'?ﬂﬁwummqnwaq
msAade HPV HR fwduwamsanamusadineniioUnigege fe saviadeum dewuanuielnd
il 22.359% waniloUsufiulosldafia Fisher's Exact test innuidoiiy 959 dawuing 4 Janda fims
fade HPV HR mswusiuandniussilifidaddgmeada (p=0.097) uananilfawuianugn
ypsmsfaide HPV HR enanogwuemufiounfigegaiiony 30-40 U i 9.03% sosaen fa teany
41-50 T woz 51-60 U 71 7.98% oz 6.03% cwadu alszdiuanuiandmaradinensiufums
fiaide HPV wpsudazineeigwui 1oy 30-40 U SanwiiaUndgegad 25% (16/64) uazwuhang
ﬁaﬂﬁqmﬁwumsamﬁya HPV swnuianuiiadnfivesnadihnuagngede e e1g 37 U 7l 6.25% (4/64)
Nawamsfnniimansadszgndldlulssidunsdadanngudadluiiui tadislamaasiawy
anuiiadnfveszaduziiehnuagn Mansldiiuunmelumsiauniaduilasiunsdahnuagnues
madenldiaduiiminzaniuiuidaly

aeenssndszne

middeatuidiBldned damnldfuamnunsanaiegennhugdnemsgudinanaans
mMsuwndii 3 uasmssd ilimuuzhlinmesssauuiuludladounwiasine g sswihemasidiunms
dreanaalaldeied gissassmineanuailaduasanuriumaas i wasnnuzauwszaoniuagnag
nunaarauamanswhiigudinmamaasmaunndi 3 uasmssd Juathegeiilianuhuiiahamde
aaaamamiinny awhlimAssatuisiEagasludes
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The Prevalence of High-risk HPV Type
among Thai Women in Phichit, Uthai Thani,

Chainat, and Kamphaeng Phet Provinces

Sirinya Phetphichai,’ Nattaporn Klykleung,' Amonrat Pota," Anugoon Bunkhong,®
and Parichart Kanyabun'
'Regional Medical Sciences Center 3 Nakhonsawan, Nakhonsawan 60000, Thailand

*The Office of Disease Prevention and Control 3 Nakhonsawan, Nakhonsawan 60000, Thailand

ABSTRACT Cervical cancer is the second most common cancer among Thai women. Infections with
14 high-risk types of human papillomavirus (hrHPV) are associated with the development of cervical
cancer. However, the prevalence of the common HPV types in the lower northern Thailand is still
unclear. This study aimed to determine the prevalence of 14 hrHPV types among Thai women aged 30-60
years in Phichit, Uthai Thani, Chainat, and Kamphaeng Phet provinces. The data (from 5,913 women)
retrieved from the HPV DNA test during cervical cancer screening operations between March and May
2021 were used for the analysis. It was found that 14 hrHPV types were common (7.20%). As a result,
Kamphaeng Phet province had the highest prevalence (9.07%) of HPV infection, followed by Phichit
(7.55%), Chainat (6.62%), and Uthai Thani (6.05%). The three most common types of HPV found in the
four provinces were HPV52 (18.08%), HPV16 (9.39%), and HPV58 (8.45%). Analysis of cell abnormalities
for HPV infection among women aged 30-40 years revealed that 25% of them had cell abnormalities;
and 37-year-old women had the highest abnormality rate at 6.25%. The results of this study might help
to narrow down the high-risk sub-population to increase the likelihood for detecting abnormalities in

cervical cancer cells and might be used to guide the development and selection of cervical cancer vaccines.

Keywords: Prevalence, High-risk HPV, HPV DNA test, Thai women
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’3’m’13ﬂ€|'m\‘1Lfﬂu{]mummqawawamqwﬁﬁwﬁmwaqﬂizmﬂl‘nﬂ wazUszmaiauhulusdeunme
Ussimadaaglunguisamaisigiheialsasnnuinn vsemalnediu 1 Ty 14 Ussmedisigiheialse alse
fomn uazinlsniiimsdadaiorlainudeinnumnn assmsawnsalannenulull w.a. 2563 (.6, 2020)
gihenelvsveslszmalngiivszann 105,000 g wiadaugifinmsal 150 delsznnsuauay uazgninag
Tungu 30 Ussinadiiigiheialsainnunnadlan® sunauidan Saniamn Tasgmwmanfienaastiuaua
fadafuisemadisuanydoaumwwihiisigtheindsadununn dgiamaaiiulsagsniniszmalng 2-3 uh
wargenhemaszassamasulupfimea@eulszann 2 oh uennniwudanmatemge®™ manen
wdoudhemaatsznns mlviuiisnaudaeaiigiheialsaiiududnaununn nshulildumsinm
dissnniiiladlasiiangming mandsudeusslilasumssnwiiludrunisiiiliialsaluwanauay
fimsunsfadainniu

maanaialseiilduaimheligiheldiumsinmnad samsunidada maasamidadon
foanunse (acid fast bacilli; AFB) Humsanaisusniinaduaslssvda uaiiansavasenublumsesa
Al waskawnuenlildhdudeialsavdadattlawuaiidedu mawzdaldnannulsana 3-8
Fow dhummmemefiddesaniiteniasasenulisume: Tsamaudumeladuaailiiiaseslsaii
ARERU Y MIATIAENTNUFNTTNEIEATI0TI980TUNA Xpert MTB/RIF #l#inaiia real-time PCR
Wrinnudidueldiumsuushlasasdmsangdalon® Samudmsuazenubge Tasdnuidaman
fn3l@ 51191 15.6 colony forming unit defiadans (CFU/mL) nenusualdmelu 2 #lus wazaanso
A529MsapeN rifampicin (RIF) lawandaniy iismsihe Juthisasalugausmsgihe (point of-care
testing) finmslFlulsanennanasurssunaulsamennatwisan agelsimunenumsld Xpert MTB/
RIF as19inilsnzaslsamennafimsunssinga

maasadumialsalungudasdauiumsanaialsademildvanad Tanuddyda
msmuauialsauazinlsndesn Tsmennauisaadvagluuinamuinauau fanuaiihlumsliuins
urgthasadninmnlszmaioumhu® nadayamssiiunuituan fiheiadseduiuuimamnnnh
pdanflflumudionn wasialsndasluasinaudaaaiunlivdiudy vannamsliuimsanauas
Snwniadsamuind lasnennausisaadaimamiivnumuulanesssamsaumeiheiulsalulasesnsen
Fhemsianzisduazasiace Xpert MTB/RIF faiumsdinnzinansameaialjiimsteasaialsace
35614 ) MaMIaTIce Xpert MTB/RIF axfludayaiiivssloniuazadeld unemaiinanumsnsa
fumTnilsauazinlsadam RIF aaslamennauisandedioanuuandesnnmsdnmauluduasiuiideeg
famsuauuaslssnnsifssanagluiuiifuinnunn madnwnifindauluiuiidusassznalng©
senunugitheduluajiiiuaulng eafivdelifilsalszhdduiude 1anduiuyamnsmsmsunmgias
selsmennawisaaidnamwliuimsasaialsalameiamn:da uazia Xpert MTB/RIF Fuiliiteed
warldasralunuilssi feiidhesudinnaialsainuinn madnmnifiensidayamsuinmsmamsunng
wazmsanaialsamaieslfiims danameisdende nzds wesmsasase Xpert MTB/RIF
afiumslugrdeauaaan 2560 o Wauliguiay 2561 Mlvimnuiamuuazzinezesdaminlsauas
Jalsadaen RIF dnwazmalsznns Sannsoldiensibauisuaomumsailsaluiiuiinsuau wos
ihaindsznaumasnauudumsuimevdemmuaunmeljialumsmuquilasiulse fazheaansuns
dadevasinlsnluiuild
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inuszaznalasms dayalsznnstautugmdetheduinlsauasdayanamsnsaenaisansnenlumsde
nsaegthednlse aauaadlumsn 1 MIAANIRIMIATIMBENENNEENNIIMEITIuudszn laun
MINTIMNBEBNAATNUNIOMILINZYD WazMINTINMEITHUGNIINYBNERINlsAMEY Xpert MTB/RIF
v ) lﬂ' aa g v a va ) = W ‘:91
magnfiaTanezismsanainlsanmeiasdjiimsleadaiiaail

fatiinnaiensimatasfiinsusssueandiinlunudszh
fagelumsanaiensiifuaunsidanamaiesljiimsiamsifadeialsataavas
ol jlidmsialsanguaumaiiamsuund Tsawenuausiaan %umauﬂﬁﬂ’mumuﬂszﬁhﬂiznawi"w
maaamiadanfednunsadandasyanssmilasdandeneis Ziehl Neelsen” matwziauasmsnsa
mawﬁ'uqnasm%a%’m‘[mﬁ'w Xpert MTB/RIF %ﬁﬂﬁﬁamu‘fly'umaumms;-gfmmimaﬁm‘[iﬂimmﬂszﬁw
SmSumsinzidamiadatuiiouludiagaauns s N-acetyl-L-cysteine-sodium hydroxide
(NALC-NaOH)™ gagfithusunaumsnidaludiouiildmnsdalusmsidsadsuvuuis Toavan
Maee 200 pL 841ua1ms Lowenstein-Jensen (LJ) ﬁﬂﬂﬂuﬁqmwgﬁ 35+ 2°C 1Wunan 8 dUm auua
edumiwenmnzdauuulauaiy Taaneadiode 500 pL luswnswar MGIT (mycobacteria growth
indicator tube; Becton Dickinson, USA) Unei8ta3ss BACTEC MGIT 960 {lunar 6 dUanw
Fandpenmadaumsadarauiesaludd Wanmanumasyrendes asadudulasnsnagey
auylulasanlonsil (immunochromatography) ﬁaﬂqﬂmnuauﬁwuﬁﬁi’nwwwial,%yai'mkﬂ SD Bioline
Ag MPTé4 Rapid® (Standard Diagnostics, Korea) Fasalsenlasumsanaiuiundr dnsadatie
nagauanuhdemalse Fmagaulusinsuiedeid proportion test Toaldomsideads Ly #lifiuas
Nenwanog e SunsumsasUjiamumnasgisuesieclfiamssiinialsa nsuauaulsn

MateraNaIaguaznInngay Xpert MTB/RIF

ﬂ’l’i(ﬂ’i’ﬂ‘?ﬂI,%?a’almi’iﬂiﬂElﬂﬂiGli’Jﬁ]W]ﬁ']‘jﬁu'Qﬂ’iiNﬁ"JEl Xpert MTB/RIF (Cepheid, USA) THaane
dufiwanusanm 500 uL ldasluvesardindensune 15 mL Nnniudnthen Sample Reagent 1.5 mL
tieazanadaieliudladiiuuasimedasalsaludai wealishiuseinies vortex udananals
1517t iaasunm ¥ pasture pipette QaeaeNU331n63 2.0 mL ldaslu Xpert MTB/RIF cartridge uad1iizn
\A384 GeneXpert tilaLiNaNIWLGNTINUULSALLATATIES real -time PCR (il aﬁyuqﬂiﬂmn‘m \A3BATIEN
HaBAlL uarMEnuaTINUEe liwuEe Talsa Usinaaude uaznamsnransase RIF mnuansi
wumsaes RIF deiatensainlseaamumsrmnulasasianmsildsuwlawesdiueiiedas
ﬁ'umsﬁyam isoniazid (INH) uaz RIF @@ line probe assay (LPA) S’z’;qLﬂuﬁﬁwwqa%ﬁwﬂwiuﬂwsmsaa
Used legdeiasdjuamsaotuideinenenaasansrsagy nsainenmansnsunng 35a5aUjucaon
ilgum aummgm@'ﬁ DYANATDU GenoType® MTBDR assay (Hain LifeScience GmbH, Nehren, Germany)
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ihdayalsznnsnlamntssaanada laginnzdsasazdnnmaasanugtheinlsauazladaanudunus

@99 Tumsiialsamemsnadau chi-square ua¢ independent t- test nndulad http://vassarstats.

net/newcs.html MyuaMUBEIAYNNEIANITZAU p < 0.05

We

dayauszmnIAnwInasHadLAILHTaNaNINIEUIAING

lums@nwiidayanalssnnseasnguaiadngihavsagfadatheinlsamgznsumsasaialse

nnnnuuimsUndzasedinialse lsanenuawisan Javiamn NanfunuanInansaegitheinlse Tudn
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wazHaMIATIMUlIN NNMIaTIANNAdTnLezmMInTININlsamMsiasUfuing deuaasluased 1

NN 1 dayacmulsEnnTesuMInIUlIAzadlNNENIaLNGRA WHITAMN wazKamMInTIV IR

ludrudauaanan 2560 84 @auiiguisy 2561

N wudatalse*  Liwudatalsa EPTY
anwazaaIUszsIng N N N p-value***
(Ja8ag) (Ja8ag) (Fa89g)
FAINLWEA 221 (41.38) 313 (58.62) 534
bk 144 (65.16) 202 (64.54) 346 (64.79) 0.51
YN 68 (30.77) 110 (85.14) 178 (33.33)
laifidaya-laiszyiwe 9 (4.07) 1 (0.32) 10 (1.87)
<151 2 (0.90) 12 (3.83) 14 (2.62) 0.07
15-20 U 10 (4.52) 6 (1.95) 16 (3.00)
21-30 U 28 (12.67) 39 (12.46) 67 (12.55)
31-40 1 36 (16.29) 57 (18.21) 93 (17.42)
41-50 U 41 (18.55) 57 (18.21) 98(18.35)
51-60 1 24 (10.86) 32 (10.22) 56 (10.49)
> 60U 39 (17.65) 69 (22.04) 108 (20.22)
Taifidaya-laszyany 41 (18.55) 41(13.10) 82 (15.36)
UszamglSumsasiainlse 13 (4.15) 27 (5.06) ND
fihesdaiuinlse 42 (13.42) 50 (9.36)
- wedeSalsaaesn 14 (6.33) 3 (1.00) 11 (2.06)
- dueiaghe 8 (3.62) 37 (11.82) 179(33.52)
- fadaierled 8 (3.62) 10 (3.19) 14 (2.62)
- gthelnai 142 (64.25)
- ndudlumh 4 (1.81)
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M99 1 Fayacmulsznnszesumiaaialsnzaslawenaunasn WIaeN wazHanInTIVINlee
Tudrdougaran 2560 8 @ouiguieu 2561 (d)

2 o . 2 o
. wudatalse*  lLuiwu@alialsa* FPY
anwauzaadszEIng N N . p-value***
(F08az) (F08az) (F0@az)
ARNIBY
- AANTY (USINUANON) 3 (1.36) 83 (26.52) 86 (16.10)
- AANTBINGNLTEN 1 (0.45) 83 (26.52) 84 (15.73)
lafidaya/laszy 41 (18.55) 42 (13.42) 83 (15.54)
o
watangLsdian
Un@ 0 5 (0.16) 5 (0.94)
Hunalwsa 39 (17.65) 3 (0.10) 42 (17.87) < 0.0001
Taifiuealng 136 (61.54) 267 (85.30) 403 (75.47)
lifidaya/uawnaisdian 46 (20.81) 38 (12.14) 84 (15.73)
EREY 221 (41.39) 313 (58.61) 534

*Q”ﬂmﬁﬁwammwm%a%mkﬂ (bacteriologically confirmed TB case: B+) g gtheinlsaifidedansa (specimen)
uatuuan lagIsmsasacmenassqanssal (smear microscopy) viaaunudia (culture) WipAamsau q finsdmsawnselan
(WHO) 5u589 1y Xpert MTB/RIF ({ludu

**@ﬂmﬁﬁmamaﬂﬂwwﬁai’m&m (clinically diagnosed TB case: B-) wangf Q’ﬂaaﬁﬁé@dmmNatﬂuauw%alﬁﬁma
7913 uanamsianasgiaundinlanuinlse SIuAUIMSUEANMIAFTN

wel¥msnaaaumaan® chi-square (http://vassarstats.net/newes.html) waz ND: Lilenaaau

dialinneitayavesfidriumaasaialsauaznamsanadumngiheialsn Muugiumansa
7 534 N8 Wuwanesagas 64.79 uazwandesasar 33.33 FAmnan (Rdeszniumasing) veeg
Ao 45 U (33-60 ) fidunilnedonar 43.63 uazlilddumalnedosas 53.75 daudaslumnd 1 Wnande
Tuaanauidansosaz 59.55 uasuanwaanaulaansasas 26.78 laaandealuwaanarmaales
sunanuns: snnautszane udu dauaaslumwil 2 dwaenssdlaouuuiioUnd wusiunalnse
fawaz 7.87 uazlifiunalwsedosas 75.47 Tandasar 33.52 MNINNULITUMIATIANIVNG 543 18 gninag
lunguejihelvai

diolinneitayalundugthe fhefinnawuideialsafidnnu 221 me wuillunwemesasas 65.16
woziwavidjedosas 30.77 Tasfidaenganh 15 1 $osaz 0.90 sein 15-60 T fasas 62.89 uazannt
60 1 fovar 17.65 gihetalsadulvgiiangaud 21 Taull waswusnnluzneny 41-50 U dauaasly
aawil 1 fidamilnadosss 36.65 uazdudniasar 57.01 dauaaslumnd 1 ilheialsndosas 7.24
wndelunanauNdansaeas 54.75 NTEELUMUAN 9 10 NUB LETDIFIUBNNDILNBLNTDASDEAE 26.70
Fauaaslumwil 2 Tuaenmsdlaauuuiiound wuilunalwsedosas 17.65 warlifiunalnssianas 61.54
Hinwuuananuealitadaneads (p < 0.05) lagsaaay 64.25 mmhmu@'ﬂwﬁmwwuL%?aﬁ'miiﬂ
ave 221 91 gnaavszinaglunaugihalmidosas 1.81 Hufihendudiumh wesiasas 3.62 imsdaia
wladiwdhe dauaadlumsed 1
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Mui 1 MougEnsumsenanesiihenenanudeiulsasadlsmenawidan MNuunmudynd

(378)
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MUIU

B dhiunmeesia dihewudaiodsa

@ [

M 2 nugihsumsanaezEithenananudeinlsazeslaaneawisan Nuunmunnnady
Tuannauazlumuane g 2asanauiaan

HaNINIINUIREMIUJURNS (msmsmmLﬁaﬁ'auamﬁﬂuﬂmﬁmné’mqamiﬂﬁ waz Xpert MTB/
RIF l,l,a::msl,mm%ya)

mMsdaNEainansI9eIY 525 fag lilenagausinu 9 fage ananuidariedsdenie
fodanunsasuau 183 Gaethe wazaslinudasiunu 342 dethe aalludesas 34.86 uaz 65.14 299
hahiifimannameissania muidu gihetalseifinaenadandaluaumaiiuun fihuu 183 g
Aalusasay 82.81 waqQ’ﬂmﬁlé’%’umﬁﬁaﬁﬂ’hL’ﬂuffm‘[m wnidaiailseiu 113 daethe (asas 51.13)
wazasanuiEeTalsadieds Xpert MTB/RIF 183 118 (308a: 82.81) laisuiu 421 18 Hnsiaasuia
3 3% worlunuilftheiifinanma AFB Wuay udasiawudeds Xpert MTB/RIF f1wnu 17 118 1y
maasrawugtheiisdunnmaenadendadoduiosas 44.74

mMsasmEeialsadieid Xpert MTB/RIF dauanslumsnd 2 Taefidhathaaunziinga
$1UIU 463 TEN9 ANANUED 183 e (Jasar 39.52) uarluiwuida 280 daehe (Ja8as 60.48)
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A3 2 HaMIATIATeEuENiEaIEIStaNTe Xpert/RIF twizida MTB/RIF 2adlsanenunausidan

NUNATIAILBLHANTIA (S882) snuililansia
AFB > N
uIn au (s08az)
183 (34.86) 342 (65.12) 9 (1.74) 534
NUNUNATIAILBLHANTIA (5288%) snuililansia
Xpert o EREY
MTB detected MTB not detected (s28Eay)
183 (34.86) 280 (60.48) 71 (7.52) 534
WnzLEa NUNUNATIAILBLHAINTIA (5088%) . A 59U
— mnuiililansa
2w Tiwudainlse .
wualanlsa " 4 4 (s0882)
wIanuLaau
113 (21.16) 366 (68.54) 55 (10.3) 534

HaN15@51aM30e8n RIF 618 Xpert MTB/RIF

Frathadunziasranuidainlsaeaeds Xpert MTB/RIF fis1uau 183 629819 wums
@981 RIF 510U 17 et (3asas 9.29) dauaaslumsid 3 :ndietadananiidaiiwiziy
meanasasanuiiuidedasmarssuudisnsnagavanulizesdedesluaimsiasdasiniy
35 LPA 5502010U 9 gedN (5089y 4.07) wazNMFIAzRaumiiitiennmsasuulaas
fuduielufiu rpoB MiAendasfiumsdiesn RIF fdayaduiu 11 Mo wuiimsiwasuulawasdiduenn
Tuemuniis codon 531 MUIU 5 MIBEN UWBTAILKUN codon 526 MUY 4 NBEN MUAIGU

MINN 3 WaNMINTIANIABEN rifampicin 0835 Xpert MTB/RIF

WaN13NIIA (30882)

RIF resistance

Xpert RIF resistance RIF resistance | . NN
indeterminate
detected not detected
17 (9.29) 164 (89.62) 2 (1.09) 183
a 4
AU

msdnmiiandiumslugn 9 Wauusn luthudszna w.a. 2561 NNAAMNTZERNLATINT

' < A @ o v PP = o & Y v o CAl o
agnalsianuefthetalsanasanuludiszsznmndnmiianuu 221 e Zeimlnadidestivinnugiheinlse
1 Togluthudssana w.a. 2559-2560 fthaiannu 220-270 918 Nndayaiveluaseigihainlsndiu
Tuajlumens Fwumnnludaianuniagannni 20 U Aallusesas 65.16 (144/221) wazwuannigaly
790y 41-50 U Aellusaeaz 18.55 (41/221) sevasmniiugihegeangznangannni eo Tauly dadusosas

PAl 3 a = o v A v a & [ = a I o 1
17.65 (39/221) lhadaymalneiannudseniigihadnnd sdnlugdumudisuan dadudadiu
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81:126 (1:1.56) @'ﬂaﬂﬁlﬁ%’umsmmmqﬁmﬂﬁﬂams Fnasilomsiisdadnlaruialse laud lacase
fiawnz viadianuiiaunfzasmwaiaengisinsnen giheiulsadulngidudihenelmidaduiaeas
64.25 (142/221) ;j'ﬂwﬁma%’ums%'ﬂmLL&"Jﬂé'um%’um‘s%’nmﬁahmuﬁ'aﬂﬁﬂLﬂu%'aﬂax 1.81 (4/221) @ﬁlﬁ%’u
msasntsdathodhsalsedulnaiinansabinudadandadnunsaluaim: Taafethaaumzasiany
dodanfiadmunsniidosa: 34.27 vesdedniionanimue wazgtheialsadnlvajanawudadaniod
nunIalutaarzanniNiaea 82.21

msanaialsamaiaslfuiamsivaneds deiianul anusime 9ad wasdasidaseiu Tums
Anwilnenunansainlsaluudasis Wilddnnuisuisuanubuazanuimnzesisms maasamie
dondadnunsaihiitusntinnalduai wififohdalasananuamsioieitdenunn mawede
waz Xpert MTB/RIF fanuligend ashalsfimumamnzidadaiy gold standard Henueeennuazldiia
wunhasnnura melsmennauidaaiimsnmsinsdadeaauiu dwaliifiomssnuviaiitaniams
waslftiams Taswuhunsdliammnsaenamzdeldmussaznm mafudedelinuluuees
finansgnudanamana mlidemeiianaauanld daatuimslémaiiameandiine real-time
PCR Tagasamsnugnssudieiaies Xpert MTB/RIF Fohnusalud@ 1hanldsmiuiddonde vile
tinUszansmnuazdhsanilymanalanatvialildwaanmsinzida msasiagie Xpert MTB/RIF
sansaanamidannmaildlosasiviadaisiiunssnumsmiadatuiiaudmiumamnaida ms
aralasannnaunziafdenasuiituaeumanieudaiiiheliuanaduennnenamidaulse
Iadnamuasdionuhigiuds maasade Xpert MTB/RIF fsmenuuiinaidauazmsdaen RIF wianiu
asalsinuiiteinode wissiiouszganagauiinmasuinegs udmngtheaglunduilidinamissuuuims
gumwmalsanenasmsadnemuimnsalelugaandusslenizasdinnumanysziugumwuiana
(san.) " samsdimsatiuayuaulsanamnasdnviiamheny Juiumsuhdaasisidgnihan iy
dlasnnluiuiisnawiaen giheduluaiilushedmalifiandmussuumdnlssiuguammuiend i
msl# Xpert MTB/RIF fidoiialunduil 35 Xpert MTB/RIF fienuhussenusnmsguiodioudy
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Tuberculosis and Drug-resistance
Tuberculosis Detection at Mae Sot Hospital,

Tak Province During 2017—2018

Thanee Wongchai," Janisara Rudeeaneksin,” Wiphat Klayut,” Sopa Srisungngam,’
Supranee Boonchu,” SarawutToonkomdang," Nattagarn Chuenchom,'

and Benjawan Phetsuksiri®®

'Mae Sot Hospital, Tak 63110, Thailand

’National Institute of Health, Department of Medical Sciences, Nonthaburi 11000, Thailand

’Medical Sciences Technical Office, Department of Medical Sciences, Nonthaburi 11000, Thailand

ABSTRACT Tuberculosis (TB) along the Thai-Myanmar border is one of the problems of disease
control in Thailand. This study described the detection of TB and drug-resistant TB at Mae Sot Hospital
between October 2017 and June 2018. A total of 534 presumptive TB patients having clinical symptoms or
chest X-rays compatible with TB were registered for TB diagnosis. Of these, 221 TB cases were detected
by smear microscopy for acid-fast bacilli (AFB), culture and/or Xpert MTB/RIF methods. Among all
TB patients, 65.16% were male, 30.77% were female and 4.07% were unspecified; most of them (62.89%)
were 15—60 years old and 17.65% were over 60; and about 36.65% were Thai nationals, while 57.01% were
foreigners. Laboratory analyses showed AFB positivity in 183 sputum specimens (82.81%). Culture and
Xpert MTB/RIF were positive for Mycobacterium tuberculosis (MTB) in 113 samples (51.13%) and 183
samples (82.81%), respectively. Among sputum samples negative for AFB, a total of 17 cases could be
detected by Xpert MTB/RIF. As for all Xpert MTB/RIF positive samples, 17 were rifampicin (RIF) resistant.
The common DNA mutations associated with RIF resistance were identified in two loci of the rpoB gene.
Thus, beside expediting the detection by using various rapid diagnostic methods, deploying other measures

for TB control could help to decrease the transmission of the disease in this area.

Keywords: Tuberculosis, Drug-resistant tuberculosis, Detection, Mae Sot Hospital
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Campylobacter fetus HaMsszedy sansamvualiiiy high risk la
subsp. jejuni
Escherichia coli
) : F do o ~ 4 ; ¥
Coliform o 2 @aniluanigninaiugashimsluiteusasganszudn
feguanvueMIKaauNnTas wulSinagearam tinans
ganIzInle
NUIUAUNTENITNG M3 1 uaeNENFIANBUMINANUNWIBY WULTInageaa viie
2IM389N 53N 6

m3nd 2 szuumsliazuuuamsudnlemaanuihasiiunisenugnaasmsduitauagdunid®

) ¥

ANMLEE AZUUY anugnuasmstuilawidasdunid (prevalence)
hann 1 0-0.2
o 2 > 0.2-0.4
thunany 3 >0.4-0.6
6Nl 4 > 0.6-0.8
gaun 5 > 0.8-1.0

MINTN 3 AZUUUANNFULTNYBIANNLEEN probability impact (P-1) Toamslddyanalnanasszauem

oo

(F@e) szauthunan (Fwmdes) ssaugs (Fua)®

One dimension severity scores

VHI NA
HI NA
MED NA
B3]
é LO NA
i VLO NA
NIL NA NA NA NA NA NA
NIL VLO LO MED HI VHI

Events per year

wanewe:  VHI =very high, HI = high, MED = medium, LO =low, VLO =very low, NA =not

available, NIL = zero
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Semi-quantitative Risk Assessment of Staphylococcus aureus and Salmonella spp. Nongkran Ruengprapun et al.
in Processed Meat Products

G

a = a £ a v &
MsUssiuANNdsBINUSINM Usenaume 4 Tunau
msszqﬁ'umm (hazard identification)®
\@a Salmonella spp. \ullymeussnsuganaiay nwuldlunniszmanilansiunslszmelng
PR & o v @ v o a v a aaa ] A o ¢ Y & 1 =
dWasnnaeiisnuainsalumsusumunnuiunessuuasdiizin laswmmeatedsdaiuazaulalluadne
a o Y a a & v g Y & a
Salmonella spp. nenezsfamldtiamsdadaluauuasandeumnnzagluaulaidunanny @esmmsania
wulaladnaumgiismevasauuasda’ draamgiiiviinzanis 30-45 svmwaides msUgamnslign
Tosmslianusauasmbidamea luaansenaliiialsala msiialsaluaunannmssulssmuamsni
‘:‘91 lﬂql ] 4 < 5 7 o 1:2’ L a = J = o o Y a
WoUwdauagUszanm 15-20 wad 130 10°-107 1588 JUNU host wasrliaradlsns vidlsnsasmliie
ld'd e < = 1 Vi J = ] Y a a lﬂQI
lsanfiomswmwzavseaaimssznesalaie vdlsnsazienuamansalumsyngnaumlitiomsfaie
a o ' a & o v G a A a &
Tunszualadio winanarwludenisdaaluszuvdug ld arnsvaslseoimsilufisiiiaainiie
Salmonella spp. witeanillu 2 Usean Ao Ussaniuile Henmszesssuumaiuanmsuazaldoniay
dulszanidasiionmsvaslilnweaduazms lnwaed ™ dude S. aureus MINTORSYUBLEINEITNY
wwmnalsmandulangamnil 6-46 asenwalded FNguuINMINzaNAD 30-37 avdmades ssieil
fiaaanianasnuanuaulags Usinansudauszanm 100,000 wadaansnluaIms Jazas0asN
siiele msuslaeemsidissiimiseni 1 lulasnsu ansermldiiearmsiliuiivle®
Msadungaundg (hazard characterization)™
ANTaYaMINMINNITBINY MIMUUAAUIENANITENUANNTNYBUZDIFUNTE UGN
Y a . . . (5) a a v o a PP =
NNLBNENTENEY Microorganisms in foods 1 wazmsUsziiuanudesdnuyaning) nsdidnm: wene
Tsaluudansanuslae aasaatiue1ms® asudaslumsiai 1
msuszliumslasuduea (exposure assessment)""
#9990 S. aureus waz Salmonella spp. MutaulundadasiiliadaiulsgUmuianans
87989 BAM chapter 12:2001/2016® uaz ISO 6579-1:2017 tilamenanuzgnlglumsussiiivanuides
M1985U18ANAEEN (risk characterization) umsysanmslasmsinannuaisgniinsany
@alsaomsiluien lishunasisunguansivualugdussenagn UsziiusInauszauaINFULSIYaN
& a o oAl P o o v a o A o = ~
@ogdunidnnuziinanszmuiuanulasaseuauilae uazinasuuy P-I score ienwinla Wul3auiiay
AUAZULUUANINTULNYBIANNFENAIUTA LU 519N 3 1NBTeYTaUTUANNE UGN ¥ one dimension
severity scores ¥3aUNATI3ENT szuudanslnanas ednszauanuguLsasanudsaamsiaulhe
& Ao o o P2 @ v & o 8 o A ~ o Y o
wunddenfanuguusieaniuld anuguusuiiuszaum Fmdssfinnuguussszauihunan deefingsms
lumseugy dmduasianusuusessaugs desimnasmslumsmianisananuuwseliagluszaun
Uanans
msludlauvaaia S. aureus was Salmonella spp. TundndniiladniudszU asuaaslumsi 4
J = d‘y v = v = J
Tagwud imsvudleuwss Salmonella spp. Tuldnsanvy wan nuides ldnsandau uazuvus Nuu 2, 1, 5,
30 Uaz 35 e AaLuaANNYNT 0.0200, 0.0156, 0.0532, 0.3448 UAZ 0.3846 MNMGU wazimsUuiou
299 S. aureus lunuides lénsandau uazunmun 9w 1, 23 uaz 21 v Aadudmanugni 0.0106,
o %3 d%’ ﬂq, 4 = = d‘ =
0.2644 Uz 0.2308 MNMAU ANNGNYBINM VWA aUYEIYD S. aureus luldnsandaruinnigalumainiia
AWMU 0.4091 5B9aNINAD MANIUBRNRENWHD NAWNAY 0.3182 ANNYNuaIMIUuaurale
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M3UsziuANNIESEIANUSIN BN Staphylococcus aureus WA G5aUTENUs uazAt
waz Salmonella spp. NMUwaulundanmiiiadaiudszy

Salmonella spp. luldnsandau meaziusaniiaamiia ﬁﬁmm*ﬁqmwhﬁu 0.5454 S998NNIAD MALVLD
fienuiu 0.4091 Tuuvuy anagnuasmstuiliausasie S. aureus nniigalumenauasmeasiuaan
fiehuiu 0.4000 589890 Mawilafienihiy 0.2857 dhuidle Salmonella spp. Afiemugnanniigely
MAwalAYINY 0.5714 5B9NNAR MAALTUBDNRENWIND HAILNNY 0.4800

malszfivenuidsuiialinademsialsaomnaiiuiy uaaslumni 5 Taewuh ANNYN
sosmatuilou S. aureus Tunuides ldnsandau wasuvun Heuhdu 0.0106, 0.2644 udz 0.2308
auadusziiuenudsdlosld P-T Score wuhldnsandmuuazuvuy fiduniu 6 anuguussaglusedy
thunaw dauldnsenmy uaw uaznuides e P-T score whiy 5 anuguusiaglusedui matssiiuanudes
ansmauidlounasia S. aureus uaz Salmonella spp. tuldnsanvy uan uasnudien WuNANNTULINBE
Tuszdusniiauiunsame dululdnsandauuazumuy wuhmsdssiivenuidswasmstuiiausasia
S. aureus oz Salmonella spp. lumald fanusuusiagluszaui lusasiimawmile maosTusenideuniie
MANANUAzMAN:TURBN ANNFULTIRElusEAuthunaN

anugnuasmstuiilau Salmonella spp. luldnsanuy uan nuides Tdnsendau uazunus
fieniiiu 0.0200, 0.0156, 0.0532, 0.3448 WAz 0.3846 MU Usziliuanadaslasls P-T Score wuh
Tdnsandau uazunun ey 6 anuguustagluszauthunan sruldnsanvy wan uaznuides @ P-1
score (AU 5 ANNFUUIBElUTEAUG

msiBsuieuramsuuiiousaia S. aureus uax Salmonella spp. ludhathafifiimsnenmheuuy
uddunashiudifu dauaaslumaeil 6 wuhudaduriabivdduinsuudlevsasdasosas 26.17 dw
waasnriunduimstuiouuasdesosas 15.68 Taasasas 100 nasusnuarldnsanvy ghmheing
FusnmnBluguiBusswinsedmihe Famsdssdiuanudasdamsifalsnanmadiuiiv wiwdo s
ponidlu 2 ngw fa 1) waadnwiishunsIumsTianufaundasuaiu wu Tdnsonny uan wsnuiFen®
$1nu 258 dhaehe Imafusnmuuuuhiu 177 daee liuhiu g1 daehs wumstuidlauees S. aureus
Tunuidssiifimaduinmuuulivhiy 1 deie fenugneasmstuiaulundosasiiiunssuumsli
anudouvizesuaiui 0.0123 Ussiiuenudeslasld P-T score ey 5 anaguusiaglussduaazwy
matudlouuns Salmonella spp. uldnsanwyuasuay Aimafusnmnuuuudiiy S 2 uaz 1 dad
aEGU 10 3 ey wasasenudsedibiuhiy 5 dat Tesfemugnuasmastuilauluwdefnsi
funszurumslianuspundesuatunvuusidunasliunfuil 0.0169 uaz 0.0617 auadu Ussiiiu
anuidaslasld P-T Score fiddy 5 anuguussaglussdue 2) wiadamifikunssuiumsnin
lirunszuiumslianusen wu ldnsandauuasunun® 9w 178 e dnsiiudnwmuuy
udiBiu 110 dad liudifiu es draghe wumstuidausas S. aureus Tuldnsandauuasunuy
AfimafusnwuuuudiBy 919U 10 way 14 drage mwady adlu 24 e drudadied
Liudiiu wululdnsandauuazunuy 9wau 13 waz7 drv1e 538 20 @8N lasiianugnyag
matudaulundasamifunssiiumandn litunssuiumslienudau wwuudiBuuasliuhiui
0.2182 Uay 0.2941 MMy vssfiuanudesloald P-1 score fidhiu 6 anwguuseaglusziu
thunan uazwumsiudlouwes Salmonella spp. luldnsandauuazunuy Aiimsiusnuuuudiy
U 18 way 22 shag muadu iy 40 de wasdagei biuhduwululdnsendauuazum
Fnnu 12 uar 13 et 3Iu 25 deen Tesfanugnaasmstuiloulundesasiiiunssuiumanin
Tishunssuumslianudou wuuuhiuuasliudiduil 0.3636 uaz 0.3676 mumay Ussiiuanuides
Taglsd P-T score Henuinu 6 annguustagluszauiunan
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Semi-quantitative Risk Assessment of Staphylococcus aureus and Salmonella spp.
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M3UsziuANNIESEIANUSIN BN Staphylococcus aureus WA G5aUTENUs uazAt
waz Salmonella spp. NMUwaulundanmiiiadaiudszy

a o
AU

wamsﬂimﬁummLﬁﬂwm@a S. aureus oz Salmonella spp. Lﬁaﬁ'ﬂmm@mmﬂmmmL?%awia
matialsaomsiduiy wuhluldnsandauuazunuy anuguussagluszauihunan duldnsanny way
was AuiFss anuguusseglussdue el nsidayausnsiema wuhenuguuswasmsluilauzada
Maasialundofasiiodo g s mems liuaneeiy sncduanusuusmasmstuidiovueude S. aureus
woz Salmonella spp. luldnsandanuuazumummnmaldfamusuusdaagluszduan Tunnsiimadue
Joogluszduthunans Tage P-I score aztvdisamuguussasmsiduthe Huslnadulssmuamsid
mstudlouzaazfalsn diamnnuaasdrnusuussiianntu mnmsfnenluasail saemei 5 wuh P-Tscore
fichagszning 5-7 Tasd P-T score gegaiieniniy 7 #a mstudiouaes S. aureus Tuldnsondau uas
msﬂuﬁﬁauwm Salmonella spp. Tuununmeainile LLazmsﬂuL‘ﬁauwm Salmonella spp. Tuldnsandau
manzTuaanidsuniia Toae P-T score daud 8 duluazuaasieanuguusslussaugs

anuguussaslsaemaiuiivauiuvneiads wu siie uasUSinametfa auiifgiiduiue wu
Kaeens inidn vidagithagiduiuunwias enuguuswasemsannanhaulnd teassoanliidediald
AuguLTIsEdua i msliguuse anafiuddegansuvanias e1msuadlsameaslaslidas
Sudszmuen uadenuguusaduszauthunans faamsvsads aadeeiinssnnalulsswena du
anuguusTEiugaanliiamsssnawesh iEediald® lumsanmaildausihssduanusuusaas
anuidseasmaialsnomaiiuivasaglussauthunmauazen lildnainaanah awnstuasiasad
Tosamzasisdiide S. aureus Uuiloulusswihsiunaumswanamauazideivinamnnauainss
sheansiuld dashunssumsndntsnadesvanasauiviinaniasussarsasalinu udmsivluams
laignihane Asansanaldiialsala uanmﬂﬁﬂ%mmmm%‘[ﬂﬂLLazwqﬁﬂssmmr;ju’%‘[mﬁtﬂuﬂﬁﬂﬁwﬁm
fasliiianudssdamadutheldinniu diulssmummsiimsuuideuluiinagedilomaldsude
vidomsiiwannnhauiiiulssmuas Wy dsswdayamsuilnaenmsuessamalne fidalasdiinny
NAITIUFUMLNHAIUAZ DI IUANIA wm'wﬂ'szmnsﬁﬁﬁwmqszmw 6-12.9,13-17.9, 18-34.9, 35-64.9
waz 65 Tauly Hemasvasmssulssmuuvuy USinas 0.74, 1.42, 1.57, 1.36 U8 0.50 NSNABTUADAL
auay lunsidayammseaagiisulsmuuwunhiuiisuadeiiusne 39.95, 46.18, 43.40, 38.58
waw 30.64 nFudaTudaaumuaau " drlufuslnaireusutssmuuunasiionudsunnnhiunuiy
imstuiaudedaidalminelse mnzuslaalutiinadnnnth filemaldsudamnnnth wemsdnmn
TuaSaiinuh asuuuenusuussdamaialsnamalufivassmsdulssmuunuauazldnsandanu if
matudlawesdaraomiialuudazme Siaglussduthunmahiu sncumeld fenaguussaglussaue
Gauaaslumsni 5 Flasmliudmginssumavilaaldnsandau duluaasiimahluneaviamivgn
Aouvilna duwmmdguilaaasiulszmulashithuanudou desdunaiuiinsuilaafiann wozasse
TasTudsnannaudashiniulssmy mnzenusmnnmainumalilditeumsuilaeasainse
wanadalsald lasssmadinnuinasundasasigaamnsay Fasunun mvualiassyiuiimsuilag
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Semi-quantitative Risk Assessment of
Staphylococcus aureus and Salmonella spp.
in Processed Meat Products in Various

Regions of Thailand

Nongkran Ruengprapun,’ Muthita Khontha,” Kittima Maitrepradubsri,’
and Aornanong Wongaiat*

'Regional Medical Sciences Center 1 Chiang Mai, Chiang Mai 50180, Thailand
’Regional Medical Sciences Center 3 Nakhonsawan, Nakhonsawan 60000, Thailand
’Regional Medical Sciences Center 6 Chon Buri, Chon Buri 20000, Thailand

‘Regional Medical Sciences Center 12 Songkhla, Songkhla 90100, Thailand

ABSTRACT Food poisoning is one of the public health problems in Thailand and it is usually caused by
ingestion of food contaminated with some microorganisms, especially bacteria. Practically, microbiological
testing of processed foods is usually used to evaluate the quality of food whether it conforms to the food
standards or not. However, it would be better if we could assess the risk from food consumption, especially
the food that has not been thoroughly cooked. This study aimed to assess the semi-quantitative risk from
consuming meat products contaminated with Staphylococcus aureus and Salmonella spp. The risk was
evaluated by using the correlation between the prevalence of pathogens and the impact of exposure to them
and was reported as Probability-Impact (P-I) scores which indicated the risk severity levels. A total of
436 samples of northeastern fermented pork (Isan) sausages, fermented pork (naem), ham and Chinese
sausages were collected from markets and supermarkets in 15 provinces of Thailand between January
and August 2018. It was found that the risk of sickness from consuming pork sausages, ham and Chinese
sausages collected from all provinces was at low severity (P-I scores = 5). The risk of sickness from
consuming Isan sausages and naem collected from southern provinces was at low severity (P-I scores = 5),
while the risk of consuming those collected from other parts of Thailand was at moderate severity
(P-I scores = 6). Thus, the management to reduce the risk of illness by responsible persons throughout
the food production cycle should be done effectively by responsible persons including the manufacturers
with risk awareness. Efforts related to consumer education and strict law enforcement by the regulators
must be continuously implemented for consumer protection purposes. The study results could be used as a
model by the public and private sectors for microbiological semi-quantitative risk assessment in compliance
with relevant laws and international standards.

Keywords: Staphylococcus aureus, Salmonella spp., Risk assessment, Meat products
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Detection of Parasites in Marine Fishes and Marine Fish Products Kuntong Pednog et al.
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fauaalumnii 8 warusnageaiawasiian saudaslunmnd 9-11 fuwesdinie 0.3-0.5 Hadwas
M 8.5-16.5 Haawas sauaaslumnd 12-13 deahluamadnvasmedaginemeuaniiaiudiumh
iy anisakid nematodes larvae meldndasganssmifimaens 10x waz 40x wuhusnahniininy
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#linas 1 MegN lasnuuinugesiaswesila wendiiznamainiie 0.3-0.5 adwmaT 817 6.5-19.4
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NN 40 USHUWNNNBIVENY 10X MWD 41 USHUWNNNBENY 40X

11U nematodes larvae Nos1anulumiagnala 3 Useian lautamuaNNINNY #a 1-5, 6-10
WaT > 11 Aauandlum e 1

M5 1 NUIUMBEN (59882) WU nematodes larvea luta 3 Uszinm

NUIU NIUMaL (Sasay)
nematodes larvae (1) : A — —
Uansziag Uamamuguag Uauauzuag
1-5 4(7.55) 4 (36.36) 3 (30.00)
6-10 1(1.89) 1 (9.09) 1 (10.00)
>11 1(1.89)* 1 (9.09)** 0 (0.00)

*WU nematodes larvae 3NNgA 28 7, **WU nematodes larvae MNNIFA 118 63

WMANNFNNUS (ANNUANEIN) NMNEDHVBINTATIINU nematodes larvae Tulanzia 3 Usznm
Tosaumlaawns (F -test) NuNUseONUa lUMNSATIANY nematodes larvae HANNUANAIINY
peNNNBE AN NEDR (p<0.05) AIUEAIlUMTINT 2

= '
HITNN 2 ANNLHNANYDINITOTIINU nematodes larvae °1u1Jm 3 Uselnn

NUIUMBBEN (F28a%)

Uszandariinsa y - test
wu Tainwu
Uanszilas 6 (11.32) 47 (88.68)
ﬂmﬁv'qﬁmﬁuﬁq 6 (54.55) 5 (45.45) 12.35
Fulanuausuda 4 (40.00) 6 (60.00)
N 16 (21.62) 58 (78.38)
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Detection of Parasites in Marine Fishes
and Marine Fish Products

During 2018-2020

Kuntong Pednog,' Kanogwan Toonsakool," and Kokeiat Sarttarin®

'Bureau of Quality and Safety of Food, Department of Medical Sciences, Nonthaburi 1100, Thailand
’Independent scholar, 550 Charoen Nakhon Road, Soi Charoen Nakhon 34, Bang Lamphu Lang Subdistrict,
Khlong San District, Bangkok 10600, Thailand

ABSTRACT Fish meat is highly nutritious with easily digestible protein. The nutrients in sea fishes
can reduce the risk of cardiovascular diseases and nourish the brain and nervous system to improve
memory and learning. Moreover, vitamin D, calcium and phosphorus contained in sea fishes can enrich
and strengthen the bones and teeth. In addition, fish contains less fat than other meats, thus helping to
control weight. Nowadays, Thai people are increasingly interested in healthy food and there are plenty of
raw fish dishes usually found in the stores. However, some kinds of raw marine fishes are intermediate
hosts of anisakid nematodes larvae, the causative agents of anisakiasis. For consumer protection,
74 samples of marine fishes and fish products consisting of 53 samples of canned fish, 11 samples of
frozen whole fishes and 10 samples of frozen fillets were examined. Of all the samples, 16 (21.62%) were
infected with anisakid nematodes larvae, including 6 of canned fish, 6 of frozen whole fishes and 4 of
frozen fish fillets; the proportions of infected canned fish, frozen whole fishes and frozen fish fillets were
11.32%, 54.54% and 40.00%, respectively. The highest number of parasites was found in the abdomen of
frozen whole saba fish, followed by mackerel in brine or sauce. Therefore, eating partially cooked marine

fish may cause anisakiasis and consumers should have this kind of food properly cooked before eating.

Keywords: Parasites, Marine fishes, Marine fish products
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NS8AAINUIDA LU LTINEIUIBUAZIZYZLIA
30ADYNANIINTIANNRBIUYUANIT
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537 nasas waz 8323380 NIEANY

ngaumAilaANsuNNguazwensInenaain Isawenuathngasuu uaszdnT 30130

undnga ludnandiiumn Shuugthanduuimsilamennathndasmn Waduaissose: 3.9 dal
denalivFinanu Tunndunudiazy lvanuinasisinsanuazamndmsufiniuuimshitiemws aanu
wesauazdsedamsszunavaslsadnidalifalalsin 2019 (COVID-19) nuﬁgqﬁifa%'mL'%ﬂumﬂé'%’uu’%msﬁgq@'ﬂm
Tuwazgitheuan ludasszaznmnnsnanmsnsaneiasljidns (turnaround time, TAT) fignatnu aaisiide
FdarhlasimsananuusdausrsssznmsanaanamansIIMesUfiamslunniunay Ussiiiunademaiianzy
Fayatuiinna (time stamp) mnssuumsaumﬂmqﬁaqﬂﬁﬁammunszﬁ'@lsﬁ"%’uwa%ﬂaau oAzl TAT
wazuvuaaumUsziivanuianelazesiFuuimslumslivimsuesdmhil lugduuuenssuazuuueaulay
Mnounasndmsuiulss wamsfnmwudh TAT wasndunuaiiadin dmswannidduediamundaann
maUfulssssuulugni 1 wasdedl 2 dindufasas 16.9 war 10.7 muddy Tuansdl TAT zasnsIems
nagau ﬁmaﬁmumé’qmﬂmsﬂ%’uﬂ’gqssuﬂwﬁwﬁ 1 wastnit 2 indudasas 11.8 uasderas 12.1 MGy
HamsIansidayaanufianaladaumsiulssssunmisdons 69.0 asuuu anudswalandamsuiulgessuy
WG 73.5 Axuuu imswanniiadudesas 6.1 wamsnmilmnsahlulffudayalumswanszuuan
warannsaldlszdiuhuiumsldmaluladimhdaniannnululamena Wiliaussansmwetsdaiilasdaly
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hngeann Imhiliusmsenadensimaiasfiamsmunesgdninmaiamsunnd® Tasdl
WUsNA AD gNABY 11uNa UMM IERae NRAMMNLAzINEINE LagNgNNUNATAMSUNNE" LU
NummrauemsEUEMsly Dwzdsegihausn Nuzdaediuna Nueiiedin (Chemistry)
NugiduMIne) (Immunology) MulafinInenadiin (Hematology) nuqanssauamans (Microscopy)
NUEINM5LE80 (Blood bank) 1nu3aiIneadiin (Microbiology) uaznuan@iinenlauana (Molecular
biology) Tasnumzdaasiunanaiiumhenuiisuiereuiunaudounadesnzd (pre-analysis) (5w
mn%’uﬁwé’i’qmiﬁqmsmmﬁmﬂﬁﬁ&msaﬂuswumiaumﬂwm‘[sqwmma (hospital information system,
HIS) Tagldlusunsu Hospital and Experience (HOSxP) @a@1u3smsnmsnsianviasljians
%’wﬁé’%’qmsmmLihssuumsaumﬂmqﬁamﬁﬂ’ami laboratory information system (LIS) lv#eadue
mMatafuaEInsI9 anvFeUEidinTIa ﬁuﬁﬂssmﬂmﬂﬁﬂammwuzﬁusiqéadqmﬁa NNDINALEDANTD
Jadvisdinnadeuiesud hmihinshdivaslfiamaiiadhgnasumsanaiensidaly

tagtuanuassmslumsihsumssnmwenavesgthaniasinsuuimslulsinenunazeesy
flannziu Toe health data center (HDC) dashboard YDINTENINAFIIUGY WUNTIULTUUINT lue
qumwil 9 Saviauasnudin mheudmslgugdl (primary care unit) Tulaguanadlsanentnathngas
i wazmelulsswenuathndeasnun Tull w.e. 2560-2664 wmhﬁaaamsLil'ﬁuu%nﬁgﬁul,wiasﬂimal
Wwagsesaz 3.9° limssuusmsmIanadensimaiefiians msasamamsunng wazmssu
(BN (medical supplies) AaNua1H wa’lﬁ'mmu,aﬁmlml;j'm%’w‘%mia"miﬂwsnma%’ﬁLﬂuﬂmuméa%’q
Tussuuidmaguamillildumaudluagneieds miimsudtygmenuuedalulsamennalifisluuudida
Tumswanniianansahlulslimiousumauis esnnsmumssiudazuisiianuuandaiy udunms
msutdlymeaniindnmanietunsuiisdymilouin® fs mannganuaziinlasssnmanenslauims
vasUsemauluituin 1 Anmnuszaemadanlwilumswannusmsmuanmwansel USMsIM AUy
ssuudaTiiiUsEansmm Meszuumsuimsiemswasnuasinmuetadaiios mananniiaananuuese
warszEznaIMsTenasisiumMalfianEunnmafuiayassesnamssanassasganiuuimslundas fu
Anwyauimsiidanuuadauaznssnegiuuinsld® hniessimamauazudlamatuaauiadu
aaanaufamuualudaszand laun msdsziuenuianalazasgd5uusnms uazadfszeznansenasnans
#59AMNVIUHUANT (turnaround time; TAT) fAipudasvasulaszuu

U w.e. 2563 nIznINasgy Walesans “@zidsalnatny” muulawgaaanuusdely
Tssmena Tasmaessuumanzidan mafiuuasmadedagiianuuimagumn addnansy vie
Tsswenaduadugumweua (sw.aa.) Indthu feudewuuwng tiasassaznmlumssanssmaans
Faauazudmameiasficins Fuheanszeznamasenselulsimennaldmnnnd 2-5 #lae nnmsisu
luﬁuﬁﬁwﬁﬂumﬂguLﬂuwﬁmmuﬁﬁm Gaudsud 1 anew 2563 Wuduan

NNMIANMIPeY Bhatt RD wasanz® enduiladeiiinansznudassaznmmssanasly
M305Mael iams Tseswenanvminenasmyginng Ussinaiha U a.a. 2009 fuaasliifiud
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The Reduction of Hospital Overcrowding
and Turnaround Time for Laboratory

Testing at Pakchongnana Hospital

Thawat Thongnoi and Orawanya Krasang

Medical Technology and Pathology Division, Pakchongnana Hospital, Nakhon Ratchasima 30130, Thailand

ABSTRACT Over the past 3 years, the number of patients at Pakchongnana Hospital increased by 3.9%
each year on average, resulting to a higher workload in all departments, insufficient service areas and
facilities, overcrowding and an increased risk for coronavirus disease 2019 (COVID-19). As there were
complaints from both inpatients and outpatients about the long turnaround time (TAT) for laboratory
results, the research team undertook this project to reduce overcrowding and TAT in all aspects. The
performance was assessed by using time-stamp data received from the laboratory information system.
In addition, a client satisfaction survey was carried out using a questionnaire, both paper and online, before
and after project implementation. The results showed that, after phases 1 and 2 of implementation, the clinical
chemistry section’s TAT was improved dramatically by 16.9% and 10.7% respectively while the TAT
for all laboratory tests was improved by 11.8% and 12.1% respectively. Concerning client
satisfaction, before and after the implementation, the average scores increased 6.1% from 69.0 to 73.5.
Thus, the results of this study could be used for further system development and applied for the assessment

various technologies brought into the hospital to enhance continuously its efficiency.

Keywords: Overcrowding reduction, Turnaround time for laboratory testing, Satisfaction
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Evaluation of the Quality of Vaccine
Management of Hospital Vaccine Storages
in Three Southernmost Provinces (Pattani,

Yala and Narathiwat) in 2020

Somkit Phetchatree and Watcharasak Saraphon
Office of Disease Prevention and Control 12 Songkhla, Department of Disease Control, Songkhla 90000,
Thailand

ABSTRACT Vaccines are biological products that are used for the prevention of many communicable diseases
and they have to be kept in the most appropriate conditions in order to maintain their efficacy. The objectives
of this study were to evaluate the quality of vaccine storage management and to compare the mean scores of
the standard criteria of hospitals in three southernmost provinces (Pattani, Yala and Narathiwat) in 2020.
A total of 33 hospital vaccine storages at district level were assessed using the standard assessment form
designed by the Division of Vaccine-Preventable Diseases, Department of Disease Control. The assessment
consisted of two main criteria: general vaccine management (3 sub-criteria with a total score of 6) and
cold-chain system management (4 sub-criteria with a total score of 41). Data were collected from August to
December 2020 by the Office of Disease Prevention and Control Region 12, Songkhla; and the respondents
were responsible officers for the hospital vaccine storages. The obtained data were analyzed for both
descriptive and inferential statistics. Of all 33 hospital vaccine storages evaluated, only 14 (42.4%) met
both standard criteria. As for the first criterion, 14 vaccine storages (42.4%) met the standards and
most of them (22 storages, or 66.0%) met the sub-criteria on personnel assignment for vaccine storage
management and staff training. For the second criterion, 23 vaccine storages (69.7%) met this criterion
and all of them (100%) met the sub-criteria for material-equipment preparation and vaccine storage.
Although some hospitals have received a passing score for quality vaccine management and vaccine storages,
responsible officers should also consider improving the low-score aspects so that the vaccine storage

management would be more efficient.

Keywords: Vaccine management, Cold chain system, Vaccine storage
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#an5uUTIN (Mutual Recognition Arrangement, MRA) :na9@m35ewiNUseine (Asia Pacific Accreditation,
APAC uaz International Laboratory Accreditation Cooperation, ILAC) mé‘?m@i 18 LNNEU W.F. 2550
waztumiiesuses (accreditation body, AB) °zlaqﬂﬁzmﬂl‘nﬂLwiaLﬁmﬁiﬁmﬁmaqﬁ'aqﬂﬁﬁams
IMsuwndanaanasgiu IS0 15189 Tﬂm%'uslﬁmmgm ISO 15189 Maatiufaue ISO 15189:2003 (..
2546) ISO 15189:2007 (W.A. 2550) wazatutaauu ISO 15189:2012 (W.f. 2555)"

msliumsmaislfiamsmemsunndusnnndasiiszuugamminasyiu ISO 15189 i
silahweslfiamsimsmuaunsziiumsenaliensiniuseusiudmaaiaumaiuiade mafu
Frothe MIRTITIATIZ MINBNURe awisiunsumsiamunasmanenuua welildiulahldduey
FBNUHAMIATIVIANgNABY wiiuh Yiunm fdasdmilsdamamiiiumsduamaniasademeinmm
(biosafety) Miulumusnaspuanasthunsinda msufuanuluieslfiamsmamsunngiiiudad
maufiamstugihalasasviaduisdasnnngthe dadliihen maed viaiasiionsaiiensy uas
finssumsuidanuiienaiianudssiasihliiiamsfedemaiasl§ianms (aboratory acquired in-
fections %38 laboratory associated infection, LAI) 1% MIgaANazaaNand (aerosol) ﬁtﬁﬂﬁnﬂm‘i“ﬁu
ﬁaatiwé’atu,ﬂ%awqmﬁm (centrifugation) M5LWEN WEN UASZLBEA (mixing, sonication, vortexing,
blending) mslaudise (needle stick) msluiiauanasiaiiviasdinthensziuld (splashes) Weo
dudatuidelsanldnnmsmnadausstuidouiiiuinlfhou Judu®® Faluiinnuiuih LALs du
Suamevaniionafesuiuduiidnu fnsnumsdnmn LATs luiealjlimsuessamadu® wuhaume
wanuesmaia LAIs Aa maufdamslumansay lionsidalugintsse liufdamsmadsugiaamuali
MATTUUMIINNS wdznaeNuaszitinauanulasassmetimw lasumsausuldiiaswa msdszme
szdusuansraialsalivinzan wazmsasmideinduilosiudsliiiese uihmsiia LATs ssesdaun
fsenuanas udfdmumaiiaatifmaniemsdudaiuidelsaszuimssuds visfimamaniifadu
watudinliFay Snsnumsfnmnwudesmemsdudadaiiiaiuldinniign femsgaouazaasans® i
i WU ianuluias fiimadasiionas enuaansolumsliiadasiio msldaunsalilosiuduans
uazaszvinhruaaulatheiidenudesiuey mhenundn wu CDC waz WHO lasarngiioanudasasdie
vm%amwﬁmﬂﬁﬂ’amiaaﬂmwmaaﬁu loun Biosafety and microbiology and biomedical laboratory
(BMBL)® wag laboratory biosafety manual™ muaau Ussindlnalaansainendmansmsunneuas
sneandilsie (Usandlng) favnhgiiannieasassmehmwamiuiasfiams®” dialvdasfdans
T Humnmslumsufianu vannnmsiarngiiadndn vsmalnaldlszmaldnguansiiauaumsld
‘Halsneumanms biosafety and biosecurity anaaud®l w.q. 2475 uazSulsadasmnautduldatiuage
Ao w.s.u. WolsauaziivnndaT w.a. 25580

naMsisandamMuuerasnasgu ISO 15189:2012°" wuh lifidamvuamwizanulasanis
maveslfiamsiinseunquynuiunsayliesvdanuiiiswuddaanuiendu “safety” Unngludaimua
UNYD ‘[miﬁﬁmﬂﬁﬁ'ﬁmsﬁmsmwL?i'm (risk management) wazUsziiunansznuaaanulaoanass
fthe danssunumsinau uaskamsasRfidanan anesgu ISO 15190 hanaspumnacuanulaaads
Tk mﬂﬁ‘ff M 3MamMsuwinng (medical laboratories-requirement for safety) ‘ﬁ%ﬂﬁ’l%ﬂﬂﬂm ANITEWIN
Uszinaneamsnesg (International Organization for Standardization: ISO) mmsg’maﬂ'ufz
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M legamznssuMTITIMzas ISO (ISO/TC212: Clinical laboratory testing and in vitro diagnostic
test systems) Amsusuilu ISO 15190:2020"% é’qﬂguﬁwﬂ'nmmgmﬁ'mﬂﬁﬁ'ﬁmﬂugmwﬁm%’mm
FaundanmsTiiasl UG msmamsunndiikumsiusesnanue Sumadesfiamsiizatiunsiuses
selvinnuis Mansadiiumsuaswhunndamvueatiu@ugdammuantivlmildmuiauls ulse

a va J v

@ o w v a va ° v v v vo o
mMssusasiaininasyuieaslfudmsmvualilidesdfudmememsunndnouvisdaslasumssuses
aumaspuatuluimelul wa. 2565 aanuanziieddnnSsuiisuanuuandzesdamnue

Y a L v P2 < v o v v a va R 14
naspuatuduwazatulva tisdudeayadiniuviaslfudmsmemsunnglaiduwumalumsdssgnd
Fnasgiuduanudasanslasgiasudiunaziivszansam Taammzadnisfonnulasaiayed

Y o va v o vy A d v
Qﬂ{]‘ﬂ@lﬁ”luttazﬁq\!LﬂEl']?IB\WILﬂEI'J"ZIE’]\‘I

ANISAN

WisuauanuuanaNgamuuanIansgIu IS0 15190:2003 waz IS0 15190:2020 ALHUNS
TosdAnmneazdaadamvuanidasatiuuaziassmumingaatamuue Sanguulisuiisudauancsen
neasduaiilnnglutomuuandnussdammuadas Hummamnmasnaspuaiudufisuiuinasgu
atiulvi Tegfinsondangaly 3 nadl #a dadmuaiiiialvi famuuaduiimaSuluneasden wos

AaMuuaNgnenan

We

MalSautiauanuuanad1NTasnsgIu ISO 15190:2003 waz ISO 15190:2020

anuuanean

NNMIANNWUNNOIPIUATULHNTADMYUA 23 ToVan 57 Tata WAz 3 MANUIN TIN 46 WD
Tuazinaspuativniiidarvua 10 dandn 116 dados uaz 9 MmarwIn T 88 wih inaspuativln
mnuaunummhi i nhiienulssess “laboratory safety officer: LSO” ynwihiiwanlumsmiiu
quaszuuaNNUapansrasisalfudms wazmuuezaviiemsihinasyululdlannszauresiasljua
mamemsunng Memeanufiininennshsaduis fiamaitenieantumsdnm snasgruadulnl
fiendien 30 é ufienalval 7 @ daeen 3 @ wasiimeamnnidialn 6 Goe (Fauaaslumand 1 waz
m'm*?i 2)

ANNUANEN LU BALIDEAYBITBMHUA
= =) = = v o v a [ o [ Y =~
wanmsannfSauiisuneazidsevasiamvuamnaspuatudunuatulud Duunleu 3 nsdl
=d 4 o ] Vv o a nﬂld el = ] o o a 1 e =
fa 1) damuualva 2) demuuadnnimsUsulaneazden Wy MaunnaeudnwalSulRngasbee
MeunIngarluiueseasdenadn ¥saara Ui lnluastiudNIeasden way 3) FaMuua
ngnanian asUneaziBamsiSeuiisuanuuanan daaaalumsnd 3

nsdin 1 damuualua ldud
78 5.4.4 Employee impairment (mwmmsﬂumsﬁwmﬁammwmwﬁ“ﬂ\nu)
Wudamuvuadesds 5.4.4 vo9d 5.4 MINOMINIUFUMWYBIYAIING (management of staff health)
Tosfineasiden Mot datsd wasamwauasanuamasalumahauiianasaswinau deulily
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Annex D iy mahanufiawaatesiu vnoudas lifianslumahou dudu Sdaiimmuaiiamens
aaamsliingemmuaisms womelumsesadszdiv udlatlymlaneuiasiesuanadeauld via
ﬁﬂﬁﬁ’amuiauﬁuﬁauéamm

#a 13 Equipment safety (anaiaanssuasndasiia)

damuualviiiiiuneazdeavasgunsal ndasfiafidasaszmindsmsldou mathgednmnlid
anudasade Tasamlszaduastarmuaiidasmsliiasfiamemumumuushuesudsnguaauaznms
wiadaudhuenutaaads dialiilahiimstesauarldnuamumngas dastafiuenmsuasmuusinag
uisnguaananali dasdarnlvsunsumathsssnmnideilasfuuazsiiiumsmumuushuasindanavue
aunsaltanumasdasgnaamstuidaunewhinldnuviadawhluie nedeedasiia gunsaffivnngluda
Muuaild o wdas Fvdnannifiueiasiiafidasiiluvasufitms wu wiemaumies s1wh ndasganssed
in3adiianeideiedalulia uaawnlosulefiwes viadhuedesilaiiinmsldaunsaiiifanuay iy 1a3ae

AOBULILDUAZLATDIAABULL D LULTNANNLEY

AT 1 ANNLANENNUIUTMNUS 2aue Ml TFnu LLazﬁmmaqmmgm ISO 15190:2020
waz ISO 15190:2003

NYALLDYR 119337 ISO 15190:2003 #1633 ISO 15190:2020
DUUTDMAUA 23 UONAN 57 UdDY WAL 3 MAKWIN 19 YBWAN 116 UDHDY WAL 9 MA
I 46 Wi NUIN I 88 Wi
yauezestieny Msl¥usms Tajszy szq%Lﬂuiﬂﬂsmnﬂﬁaﬂisuéy’mwi

MIMsunng (medical laboratory MIAANITAVEINTIV NILATE

services) auld astiudiadIe Aszuds
B MIIALAY MILATeNGIDEN
MINTIVIAEH Msulana uaz
MINENUNALBLNT LR AU

yauhamsihluldnu 1. IFdwmsudasdfudnsmens 1. ldshwsuvasduimamams

uwng ¥3aMUSMSDU ) NN unng ¥38MSUSMIU G o

wnuNHUselamiasmanan

wuNFUseleminasmansan

. wnaasuuamsnuialsed

fiduameuazamandagauay
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Andludasufidarudammue
au 9 dndniaanulasasode
Tajsey

.winaalfudanisnuisalse
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niduanauasaNIFeNgILaz
asluamsluiunaiuau
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Maei 1 eanuuenaNwIuiamMuue 2auihs mahluldnu wezliennueunasgiu ISO 15190:2020

ez ISO 15190:2003 (¢1d)

o
Yasaen

119337 ISO 15190:2003

3163371 ISO 15190:2020

M3 EEMsUSUTEN

lifitaguszasdlvlglumssusas
uaavazlglamniduanuaeims
YRMNEBNUM AT NIDANENTINTN
ANSTIENAMNTBY 9 SEAUME
WIDUNNAGA

laifiinguszaedlildlumssuses ue
aaazldlamniuanudasmsues
WIBNIUNMATT NINANIITITN
pAnINREINAImMNRAL Y STaUMd
NI

]
o w =

Mnuawatine [y la@wing

u

vinslfuamsnnauienuiuiiozey

€

e @

muqﬂﬂamammﬂaamﬁ'ﬂwammaq

28 7.1 MUUA LHANTUAIAI
“Laboratory safety officer:
LSO” flunnmwihiidugaie

78 5.5 Myualid “Laboratory
safety officer: LSO” Lﬂuﬁi‘lj”lﬁﬂu
anulannny (safety lead) uad
UnMuE RN ATULR NI

wazEDU gRamsuazilugingu
v
anuUaanny (safety lead) N (29 5.5 a-x)
e DUIU 26 U DUIU 30 U

lienungnanean 3.2 Antisepsis,
3.6 Control of infection plan,
3.21 Safety hood

fienuditiia 3.1 Adverse incident,
adverse event, 3.10 Droplets, 3.18
Physical harzard, 3.20 record,
3.22 Risk assessment, 3.23 Risk

evaluation, 3.24 Risk management

fenudignusulua 3.15
Microbiological safety cabinet
wae 3.14 Material safety

data sheet (MSDS)

3.5 Biological safety cabinet (BSC)
ez 3.25 Safety data sheet (SDS)

d' \ 1
AITINN 2 ANNLLANANYDNNANUINICHINNINTIIU ISO 15190:2003 taz ISO 15190:2020

P
UL Yn

#1633 ISO 15190:2003

1193371 ISO 15190:2020

NUIUY

3 594

9 509 (viwlni 6 589)

A: Action plan outline for
implementation of this
document

ASUNBYUADUM TITNIZUY
anulanansluiaslfidans

asuIEMsEsNIzUUANNUaDaNY
Tuviaeli@ms (Establishing

(Establishing the safety system) the safety system) (azn361595n)
6 TUNDU LATNITIINTNW

B: Laboratory safety audit

wuvdsziiiutfeanuiisiaasidan
wWaswdniiaslumse B.s 90 14 sza
%929 eye-washer lvitflussazig
gaamsauluhiy 10 309 (17 was)
NNLENTEY 30 LUAT (100 WA)

wuuUsztdiuavisu laboratory
safety audit

C: Decontamination, cleaning
and disinfection following

spillage

3813 Decontamination, cleaning W%aLiefuudiinNeazdaanin
and disinfection following ?Tuiﬂﬂﬁﬁyumaumsﬂﬁﬁﬁﬂstﬁ%ﬂwa
a spillage 2a9an3Lad Mansa e Usen uas
d5Bamm masamansdivudlauuy

TNMY
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FamuuaanulasadsneiasUuamsmumsunwng 1ISO 15190:2003

wae ISO 15190:2020

ANIS dSpedanad wazae

MINN 2 ANUUANENYBINANUINTENITNNINIFIU ISO 15190:2003 taz ISO 15190:2020 (6id)

SgazLden

1103557 ISO 15190:2003

103557 ISO 15190:2020

D: Employee impairment

Taii

PENUANNTDMWUA 5.4.4 Employee
impairment lagfisnzazidoain
i ldud dhathe Fatsifuazaivg
gaeanusansalumanauiianas
PDINUNNIUY

E: Standard and transmission-
based precautions, routine
practices and additional

precautions

2eNYANNTDNINUA 7.6 Standard
precaution ﬁsawé'ﬂms universal
precaution (UP) iU body substance
isolation (BSI) laaldwaniUjud
infection prevention practices Tog
Tdaszuiininanadensia Mg
Wnzde wavuaaldy ﬁﬁ?a‘[iﬂﬂuagj
UATENISOUNINTENEUALAAADLIA
Taaudaan9aIa g Wy Msauee
Toanse mamelaoazessrlan daiu
mguftanuuazaulidasszioss e
wartlpanuaues INaNEanSauns
nszneidalsn

F: Chemical waste

Taidi

PEHANNTDANVUA 8.7 LaBLily
1eazBansTuunvezie iy
BUATIY MIINLDUVELFITAN NS
MANBLEISLAN WaznISANTUNIS
fananiidasdanadasmunguaned
mmualuudaziui

G: Compressed gases storage,

maintenance and handling

Taidi

ENAANNTDMWUA 9.1 L8NNI
aztdaamuuziin msldny msdu
waENISUITTNY MamEauaU

(compressed gas cylinder)

H: Use of fire extinguishers

2eN8ANNTDMUUA 11 ANNUaaany
MUBAANE 2B 11.1.6.2 DIGULNEY
wuuwaw (PFE) lagadungauase
ﬁ%Lﬁmﬁumﬂlﬁﬁﬂﬁmwﬁﬂﬁgnﬁ%

I: Immunization/vaccination

program

Hluzamvue 11.3 Immunization
we LA as e NLHN

YNYANINTDMUUA 5.4.2 NITHIN
afiduiu Tasfinneasidenisns
AiluN5aMsu formal vaccine
program AILUZINTUAYI! AfuRens
dalwdmihitnneu uazinduilesly
fuhwihiilamadaidalahe g
flanudsslumsindeviadudiany
@elsatunnmaufanu
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3NN 3 FFUANNUANGINYBITEMUUANIATTIU ISO 15190:2003 waz ISO 15190:2020

310937 ISO 15190:2003

319337 ISO 15190:2020

10.
11.

12.

13

14.

15.

16.

17.
18.
19.
20.

Risk group classification

Management requirements (5.1, 5.2),

(7.1, 73, 7.4, 7.5, 7.5.4) LLae 10

Taidi

Designing for safety (6.1, 6.3.1, 6.3.2, 6.3.8)
6.3 physical conditions 8% 6.3.5 ergonomic
factors

Staffing, procedures, documentation,
inspection and records wasZagioy 7.1 laboratory
safety officer, 7.3 safety audit and inspection,
7.4 safety manual, 7.5 records

Identification of hazards

Reporting of incidents, injury, accidents and
occupational illnesses
Training

Personnel responsibilities

Clothing and personal protective equipment
(PPE), including gloves, eye, face, foot and
respiratory protection (12.1-12.6)

. Good housekeeping practices

Safe work practices LLazﬂ’aEiE)Elsu 9 louwn

11. Personnel responsibilities (8¢ 11.1 food, drink
and like substances, 11.2 cosmetics, hair, beards
and jewelry, 11.4 personal property, 11.5 festive
decorations, 12.7 handwashing, 14.1 safe work
practices with all material of biological origin
Aerosols 18z Annex C decontamination,
cleaning and disinfection following a spillage
Microbiological safety cabinets, chemical
safety hoods and cabinets

Chemical safety (17.1-17.3)

Radiation safety

Fire precautions (19.1, 19.3, 19.4, 19.6, 19.7)

Emergency evacuations (12.10, 12.11)

Taidi

5. Safety management program (5.1-5.9)

5.4.4 employee impairment

4. Designing for safety (4.1-4.3)

12. Laboratory ergonomics

5.5 Laboratory safety officer, 5.7 safety
program audits and inspection, 5.6 safety

manual, 5.8 records

6. Hazard identification and risk assessment
(6.1-6.4)
19. Incidents, injury, accidents and
occupational illnesses
5.9 Safety training and orientation
swlud 14 safe personnel work

practices

15. Personal protective equipment

(15.1-15.7)

18. Housekeeping practices
14. Safe personnel work practices

(14.1- 14.8)

7. Biosafety and biosecurity hazards (7.1-7.8)
7.7 Biological safety cabinets

8. Chemical hazards (8.1-8.7)

9.4 Radiation safety

11. Fire safety (11.1, 11.2)

10. Emergency preparedness and

response (10.1-10.5)
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M3199 3 a‘gﬂmwu,mﬂﬁiwwmifaﬁmummmgm 1S015190:2003 ez ISO15190:2020 (618)

#1933 ISO 15190:2003 31613371 ISO 15190:2020

21. Electrical equipment, 18. radiation safety, 9. Physical hazards (9.1-9.8)
18.3 Workplace monitoring, 18.4 UV and
laser light sources, 18.5 microwave
equipment, 6.3 physical conditions,

6.3.2 Temperature, 6.3.4 noise

22. Transport of samples 16. Transport of samples and hazardous
materials
23. Waste disposal 17. Waste disposal
Tad 18. Equipment safety (13.1-13.10)

3 2 il'aﬁmumLamﬁﬁmsﬂ%'uﬂg‘ﬁwamﬁﬂm faii

718 4 Designing for safety (msaammmﬁamwﬂaamﬁ'ﬂ)

NassIuAtUANTD 6 (6.1-6.3) UNTaMUABIAUAUANLG (should) wudaasgruatiulvai
eazdsanniuasiudemmuadasfifoy (shall) Tasmssenuuuemanianads aaudmauay
m'ifiaaé"wﬁﬁmﬁmsﬂsmﬁum’mL?i'sNLLami’mmiﬂmimﬁmﬁ'uﬁ’mm:qﬂﬂaﬁLﬁ'mﬁm i fUHTGOY
ARENTNMIUIINIANMEBIMITIMW UTTmTasiheiaesiie mhenuanseuwazmhemiuguam
NN finsazdoauiialugs 4.3 Laboratory security (M3snanulaaananvasufuans) Mwue
Tidanlsufivanudsuszdamlusunsumsinmneamaniaansdelvideandas asouagunnLisNBaITWING
mamwuazmstfianuluianjiams dasiarniindnetaiwes Taasuans uasnsiaynaa Tamidans
STUUMUANMSLINBDN AaafiukunBnmauazuruaaulaaanidy  JnsU3msTansuasMssnmaNy
Unaafsmasdayalvidanndasfunguaneiiifisatas

%8 5 Safety management program (lUsunsunisannisanadaanns)

Fammuailihdammuaddgifinesndaansaunqumsiomssuanmuaanssasioslfiams
yamsunndiiinduoannnnatudy (@ 5.1-5.9) lasilamatududvualilude 5.1-5.2, 7.1, 7.3,
7.4-7.5 8% 10 LLazﬁJuﬁ'aﬁmuﬂﬁeTmﬂﬁﬁamu (shall) Tnadasisasuaneuassafiuanudaailasa
213 damwwndon w3ssila gunsal e @siail wesmsufiamamn g Aanssuiiiluvesufians
Farmuuadesiiduuasdaiine 7o 5.5 fiinneazdeaunummhiewdwhilenulssasemataslfoams
(Laboratory safety officer; LSO) sy lgun s0vh 1595w warasradaeulsidanseifiumson
Tusunsuanulaandeagnefivszansmm lidUsnm muushifendumsiamnulaneenuilasesds mada
ManesgIumMsUHuaNY m'iﬁmu@ﬁ’aﬁ'am‘samuL%memﬂaa@ﬁ'ﬂqﬂmﬂs MIAANUKUNTINNI TV
msasasaumsligunsailnilasdiuyana (PPE) uasgunsaifiiedasiuanutaaadeildluias jiams
msausumMatlosfuuazamuaunds msusumslgumenng sunalimuuzhwdedidusnlumsneny
msdaumu M3iama warmsdarenaaifmiugiame atidmsel sausuasiuiidemausadaurnuides
duaalaands Ussnunuiudmmhiienulasadsueusundy waziuilunssumsluanznssums

[ v a wva ~N Y o PN a v [ a A e [ a .
anulasananeiasdfianms ddamuuaiadnliiimsaamsdaniusuasameiala (psychological
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hazards) logthau3msnasjiidnms (laboratory management) ¢a35U fegauuazeiiumsiioantass
Mduesdng duneden uazduyanaiidaliiieamnueisalumanounaduly TeeliTuumslums
SAMsANNA3EANNFINEEN (environmental stressor) HimsUsziiuanusansalumsinauiianas
2a9WsNNY (employee impairment) UazMIEAUNSHUFITUTRNUMSUINIBIRBM ST UBEEBUNEY
iatlasiuduaneiinafetuiugthaussiauhinny lugiaaumudasimuaulanaanulaaass

78 6 Hazard identification and Risk assessment (ﬂ1iﬂﬂ§ﬂa1mtﬂuﬁums1ﬂttas
msﬂ‘ma’iumwﬁm)

mmgmaﬁ’u’lmiﬁswazLSaﬂwaqmsﬂmﬁummL?i'mﬁ%'mmumnﬁyundmﬂ'u@u (22 8 ez Annex A)
Usenaudemsvsianuflusuase (Hazard identification) msussidiuduasganay (Job hazard
assessment) msUsziuenude (Risk assessment) LAZATANANNLEEN (Risk reduction) laaase
a”wéw”nummLtdazﬂsztﬁuajﬂlﬁé’qﬁ (1) MItsasuae mvualy Laboratory safety officer (LSO) Foaued
UseLnnuesuas e LaeaLASsananeLi oy amuuaxwumuﬁqﬁumswﬂﬁamﬁﬂﬁudaqﬂmwwaqqﬂmnismﬁv’q
wm’jqé'i”'wrssﬁ@i”'m (2) MsUsziiuduaENNNY Lﬁ?ﬂ‘wﬁwﬁﬁmﬂﬁﬁ’ﬁmsﬁﬁwm’lunszmumiﬁ”'u 9 MSREINTIN
saalunszriumstd msUssdivanuiEes WAEMIAIUANNTEUIUNS tial¥nszrIumssamsanuEe
wazlusunsumsiamsanuiasansfussdnsan (3) msUsziiuanuides vavufianisaasiszuu
Amstssdiuemande fimsdadduanuddapasanuidss mvusmnasmsmuauuasismsialssansua
ﬂaqmmmimuquﬁmmsau (4) MIAAANINLFL Wa@mmLﬁ'maﬂﬁ'mﬂﬁqmmmﬁtﬂulﬂlﬁuawau%ﬂﬁ
wghifimaiiasihlianudsaiiugudld

7 10 Emergency preparedness (nita3gnananiaauaznsnavauadlunsdianiiu)

iaﬁwwu@ﬁﬂ%’uﬂ‘gﬁwaxLﬁﬂmiﬂﬂi'mifaﬁmumamﬁuLﬁu %9 20. Emergency evacuations
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Comparative Studies on Medical Laboratory
Safety Requirements: ISO 15190:2003 and
ISO 15190:2020

Patravee Soisangwan, Nattakarn Laieddee, Surasak Muenphon,
and Nutthanun Nammontri

Bureau of Laboratory Quality Standards, Department of Medical Sciences, Nonthaburi 11000, Thailand

ABSTRACT The Bureau of Laboratory Quality Standards (BLQS) has a medical laboratory accreditation
program based on ISO 15189:2012 and adopted ISO 15190:2003 as its requirements for safety accreditation.
ISO 15190:2020 has been announced to replace the original edition. Therefore, in order to provide the
information for medical laboratories to use as guidelines for the efficient and effective application of the
safety standards, this study was conducted to compare the differences in the requirements between the
two standards. The study found that the new standard has two new requirements: Employee impairment
and Equipment safety. Ten requirements have been significantly revised, namely, Designing for safety,
Safety management program, Hazard identification and Risk assessment, Emergency preparedness and
response, Fire safety, Laboratory ergonomics, Safe personnel work practices, Waste disposal, Housekeeping
practices, and Incidents, injury, accidents and occupational illnesses. It has been found that the quality
documents classified in the new standard are policy, program, planning, manual and procedures, with 10,
12, 12, 2 and 23 topics, respectively; and one requirement, Risk group classification, was deleted. Thus,
medical laboratories can adapt their safety systems to comply with the new requirements, utilizing the
data presented in this study together with the suggestions as well as the assessment forms in which the
requirements have been translated into the Thai language by BLQS. The ISO 15189 quality management
system can also be simultaneously used by the laboratories since its processes involve several concordant
requirements. This will combine the management of the quality system into a single system and increase
its efficacy and efficiency. As a result, the operators and related personnel can work safely in the laboratory.
It will also support better understanding of the assessors and the accreditation committees and facilitate

the smooth and successful development of the safety systems within the specified period.

Keywords: ISO 15190, Comparative study, Safety requirement of medical laboratory
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