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Abstracts

HIV infection is a health problem that effects infected people, both physically, mentally, socially
and spiritually. This resulted in a fragile adaptation. Therefore, public health personal must have communication
skills in order to gain understanding and trust of infected people. The avoidance of words is a constructive
way of communicating to reduce the severity of words that can be used by people with HIV. According to
the analysis of the words found in Twitter, an online social media during August-September 2020, there
were five groups of ordinary words to avoid and substitution words used among people with HIV: 1) HIV:
+, H, H+; 2) HIV infection: Life with +, Life positive thinking, Positive thinking; 3) people living with
HIV: Family H, persons living with H; 4) people taking antiretroviral drugs: Nine PM team, Ten PM teamf
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Life with T-vir; and 5) antiretroviral drugs: Vitamin, Candy. It is recommended to use word avoidance
technic to reduce seriousness of the words in communication and to show understanding in people with HIV
by assessing the needs for proper communication for people with HIV, construct an agreement with people
with HIV regarding words to avoid and substitutions for communication, study substitution words popularly
used by people with HIV, and used other technic in communication for communication. Health personnel

should study and develop themselves in communication skills for creative and intelligent use of language in

communicating health.
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Haoualdashaninzan wasiamwlhfududes
ﬁﬂswnglums%’amsﬁ'u@'ﬁm%ya

5. msdassiansliuinisguaiw
Wandaierlad WldfiResdnuusmsldaian
igsaghadien paazdasldinaiiaviaismsdu
I

GRil
amsdaasidudedraalunslvusas

o

ss1sngy lasawizngugdaidoianladiiil
anulnzeagumw idndusdedazdadld
anuuaziinyemsdamsetniiaumwiitaliifa
anulinslavazanuiswalalunslduinnsg
e Gatuyemnamesm g Seiifudas
Anwauanuaswannauesluiuineemsinea
domsliiiamsldmmnlumsdemsmenssoge
atvaaTIfuasiiuimalmniu 35msldmiaes
Humaiiamsdensgluuunilsitldaannaguuse
ysdlumsdaansfiyamnsmeguam aunsain
nUszandldlaamsUsziiumssuiuasanudila
vaeGioidatiionisdamsnidnlansefunasd
Ussansmwanniu

Llana13a19a4

1. Bureau of AIDS, Tuberculosis and Sexually
Transmitted Diseases, Department of Disease
Control (TH). Office performance report AIDS,
tuberculosis and sexually transmitted diseases.
Year 2018. Bangkok: Six One Seven Company
Limited (TH); 2018. (in Thai)

2. Jai Siriso, Sureeporn Thanasilp, Noppamas
Phatthong. Selection factors related to mortality
quality of end stage cancer patients as perceived
by their caregivers. Journal of Nursing Science
Chulalongkorn University. 2017; 29 (2): 112-
123. (in Thai)

3. Patcharaphon Salee. Thai language convention.

Journal of MCU Nakhondhat. 2019; 6 ( 4 ) :
1622-1644. (in Thai)

4. Bureau of AIDS, Tuberculosis and Sexually

Transmitted Diseases, Department of Disease
Control (TH). HIV / AIDS Treatment Literacy.
Nonthaburi: Department of Disease Control (TH);
2011. (in Thai)

5. Teachers of the Royal Institute of Thailand (TH)
Nursing for adults and the elderly, Volume 3.
Nonthaburi: Yutharin Printing (TH); 2014. (in
Thai)

6. Yuthachai Chaisit, Khwanpraphasorn Chanbula-
wat, Saowanee Sobun, Apinyakun Talay. Spiri-
tual distress healing for people living with HIV/
AIDS: The nursing roles. Journal of Nursing and
Health Care. 2017; 35(3): 31-38. (in Thai)

7. Nihafisahaji Wan Ngo. Attitudes about AIDS and
social stigma case studies of the muslim community
in Pattani province. Asia Review. 2013; 34(1):
107-129. (in Thai)




Vol. 33 No.1 Oct 2020 - Jan 2021

Thai AIDS Journal

WORDS TO AVOID AND SUBSTITUTIONS FOR BETTER COMMUNICATION

WITH PEOPLE LIVING WITH HIV

8. College of Nursing, Thai Red Cross Society

(TH). Psychiatric Nursing. 2" edition, Bangkok:
Chulalongkorn Printing Press University (TH);
2015. (in Thai)

. Academic Welfare Program Royal National Institute
of Education (TH). Psychiatric Nursing and
Mental Health. 2™ edition. Bangkok: Thanapress
(TH); 2014. (in Thai)

10. Chotirot Timpattanaphong. Health Communica-

11.

tions Point of View :Who Sends the Message,
Who Receives the Message, Who Gets the Ben-
efits. Payap University Journal. 2012; 23(1):
57-71. (in Thai)

Sawankamol Chantaramano, Phitak Siriwong,
Pairote Wilainuch. Communication structures
and practices of palliative care volunteers with
caregivers of end-stage patients with chronic
non-communicable diseases. Veridian E-Journal,
Silpakorn University. 2016; 9(2): 1224-1244.
(in Thai)



| NM5a3lsaend Ui 33 UuN 1 0.A. 2563-4.A. 2564  Thai AIDS Journal Vol. 33 No. 1 Oct 2020~ Jan 2021

a S v Y
HNUBIOURUUY

Original Article

AUz uUsZaNS NNV In-house real time PCR lun1snsianida

Chlamydia trachomatis L% Neisseria gonorrhoeae nmadnNdadns
EFFICIENCY EVALUATION OF AN IN-HOUSE REAL TIME PCR ASSAY
FOR THE DETECTION OF Chlamydia trachomatis and Neisseria gonorrhoeae
IN URINE SPECIMENS

Mva gliilaw

v £
YT hNdnd
n3A3 Yayuseiies

a

WIATT e seLaag

' - a &
9UM dessednd
AUFWA NINAI5N
38Ws DadLENINaE

nguuwsnlsadndamanwaaunus

Siwimol Phoomniyom,
Busara Bamrungsak
Kornsiri Boonprathueng
Pongsathorn Sangprasert
Rungnapa Luengprasit
Nattapon Ngarmjiratam
Rossaphorn kittiyaowaman

Bangrak STIs Center,

navlsaenduaslsainaamunasu s Division of AIDS and STIs,

ﬂSJJﬂ?‘U@JJTSﬂ Department of disease control
Received: 15/10/2020
Revised: 02/11/2020
Accepted: 03/12/2020
UNAAED

nquusinlsndademuwaduiusliuimansamidio C. rachomatis uas N. gonorrhoeae #8733
in-house real time PCR fiiannduaiialdlunulsziiu dasndnsaildivanvmenio dud
hetsnnriatlaan: Methnnthnungn Magsnnnnswiin fesanngasas Filgiudathilaan:
Hudndnemilsdmiumanaseu ilissnnhedamsifuuasaninsofulddeauias uazlivhliduhe
madAnuieiiseiinguszasdiiaussfiuszansnmeasds in-house real time PCR fianntulums
amamidanssasiaiiFeuiisutugeh;maiagd APTIMA Combo 2 Assay for CT/NG Tughath
Haamezinu 100 edn SawdumsdnsiiiaiEsuiisuls:dnsmweasidivanniues gaihen
APTIMA wa3sdandunsulumsnsiamiife N. gonorrhoeae Tagmstssifiuanuly anwdnmz
AinnENaIN ArhneaaULazmANNgNGDY TITamaEsudisuenudunuraseiheuasag
Inenenaasilingamidi C. aachomatis waz N. gonorrhoeae SevdnmatiuUSinamnswugnssasi

wamafnwuh Faiwanniuliuemmesaunnamalsaiivaiuiasss 100 Wisuiieu
fugatinen APTIMA wamsnsawida N. gonorrhoeae Wisuifiaufuisimzdanu S5fiwanniu
uazgeinem APTIMA Tiamsnasauynemstsafiudaiiufesas 100 wudeniu susissauduna
fienanuhy anudiwnz avhneneuin avhnereauLazAANNgnEaY 3888 80, 100, 100, 96
way 96.55 mumdu uannninsnwannuiianudimuaaiiy 252 vmdamsnadeunmsiigathen
f5agudadu 718 vimdamsmeaau 9
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[

msanwaseiugasliiiunisninaunzuesiivssdns mwieurinAuissredeuazisinassu

“luv;ﬂﬁ'aathﬁﬁwmswmaauéﬁﬂmmqunumnﬂ'jwﬁwméu‘éagﬂluﬁﬂmamﬁunuﬁmﬂn'jw 2.8 1 Gaiiu
FBildlunuusmsusziriudmiunsnmide C. trachomatis waz N. gonorrhoeae Mneagheilaanz
fussanammuasiianainhidate Ussudasulsnamsiadaimanaiensiuazaadldnelumsly
uams dewaliigtheaansashdsmauimslaanngsau ilugmsldsumssnmuazaamaundnszneie

lughagfau

Abstract

Bangrak STIs Center provides routine service for C. trachomatis and N. gonorrhoeae detection by
using in-house real time PCR assay. There are various types of specimens, including urethral swab, cervical
swab, rectal swab and throat swab. Currently, a urine specimen is another specimen for testing because it’s
easy to collect with self-collection process and it doesn’t make patients pain. The objective of this study was
to evaluate the efficiency of in-house real time PCR assay in the detection of these two pathogens compared
with APTIMA Combo 2 Assay for CT/NG from 100 urine samples. Together with the study to compare the
efficiency of in-house real time PCR assay, APTIMA Combo 2 Assay for CT/NG and Gram stain method
for N. gonorrhoeae detection. Sensitivity, specificity, positive predictive value, negative predictive value and
accuracy were analyzed. The comparative cost-effectiveness of the reagent and material used for C. trachomatis
and N. gonorrhoeae detection by nucleic acid amplification testing was also assessed.

In-house real time PCR assay showed all 100% correlation agreement with APTIMA Combo 2
Assay for CT/NG. The result of N. gonorrhoeae comparison with culture method showed both in-house real
time PCR assay and APTIMA Combo 2 Assay for CT/NG also had all 100% correlation agreement. Meanwhile
Gram stain showed sensitivity, specificity, positive predictive value, negative predictive value and accuracy
809, 100%, 100%, 96% and 96.55%, respectively. The cost-effectiveness of in-house real time PCR for
CT/NG was 252 bath/test while the commercial kit was 718 bath/test.

The in-house real time PCR assay showed acceptable performance characteristics in comparison with
the reference and the gold standard methods in all specimens tested with the cost-effectiveness more than 2.8
times. Therefore, our routine service for C. trachomatis and N. gonorrhoeae detection from urine specimen is
effective and reliable. Help save budget on the purchase of analytical reagents and reduce the service cost
result in more patient access in service unit. eading to better treatment and less transmission of pathogen to

others.

o o

mmﬁ'iy: Keywords:
anaNeLie WS‘)IﬂJl’lﬁﬂ, Walu#iSe Tﬂfuﬁf]ﬂd, Chlamydia trachomatis, Neisseria gonorrhoeae,

351580 Inaiidersinmuzu In-house real time PCR assay
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Chlamydia trachomatis \L8% Neisseria gonorrhoeae Mneaandaans

uNni

N. gonorrhoeae W% C. trachomatis Ahueiise
Adaliinalsanuaslunazlsanuadludeon Fufly
Tsndndamamadinius fwuanniigamlan® woud
Tudszmalneaorunmsallsainn amanasunus
5 lsavian lown lsadiaa lsavuadlu lsaruasluie
Tsauuadudau mulsavasvauazaaniiindas
Tumwsinzassanaiiunlindszuannsasnthe
18.8 daUsemnsuauay Tudl w.a. 2557 1Ju 33.8
gaUsznnsuauay Wl w.d. 2562 lagwuans
ﬂ)ﬂﬂ@ﬂﬁ@ﬂiﬂiﬁﬂﬂu@ﬂu%ﬁﬁ5@‘511]’33 10.2,12.5,
14.3, 15.8, 14.6 uaz 14.8 6aUszdnsuduau
Tuiil w61 2557-2562 muaeu sailsavuasludion
dansthe 3.0, 3.8, 3.5, 3.2, 3.4 WaY 3.3 @D
Uszmnsuauau Tull w.a. 2557-2562 musau®

miam%a C. trachomatis W% N. gonorrhoeae
Tugitheaninaiinliugamms®® dafumsena
fansevdanalsafadamunaduiusagredl
Uszansmwuazmadeidenudrdalumsuims
Jamagaadaussiiainsadasiu maunsidalud
gauld uirhmsanddtadalsavuaslufaiiame
AL N. gonorrhoeae TuwaaUuamsmans
uwndazanansansalaaedidandunsy amnzde
FohAsanasmuevsy MmInTIaMEe N. gonomhocae
F5daudunsn denuliseeaz 90 A
Zarar 95 aneiiswzdeianulidesa: 85
AnNdInwzdaeas 95 ludiadndensanngie
ifmmameviadaanzuaziinuagn® ™ dmsy
i@ C. trachomatis Faflummamuluaiiinalvifa

Tsavuasluiiay Msns Aadeanieisunesgiude

'
ada

nMsnsiasugas e udaniau SUREEK
wilamahiuasiidadeia Tszasnalumsnsa
ONLANU IOIUNS i]gumaumsmniquﬂ Wwihii
Faeinnuzanuding lumsidssaduacaaad
AnusEasyIlumsyusimai gl fuams®
TuthythasmsiaUnamsiugnssueaiavie

Nucleic acid amplification testing (NAAT) vl
3§ﬂﬁmiawu§a C. trachomatis Wo% N. gonorrhoeae
ﬁﬁﬂﬂﬁﬁmmﬂﬁmmbuazmmﬁmwwgq
Tughegedsasainmnnaelidiasiiuded
PNDYILNA NNINUNKIaTaIA 1
fhathedinsailasumsnagauaziuzi
eansaldifiensiamidea C. trachomatis uaz
N. gonorrhoeae ShegainendiSagUiiardawanns
dinUSinamswugnssy ldud dedndiaa
hnuagn (cervical swab) MIBENENNTILDIADDA
(vagina swab) Tugndy dagnavaanadaans
(urethral swab) Iu@’%ﬂﬁl wazdadNUaanz (urine)
Tugudauasme™” wasgaihendiSagUillasu
ATSUTNINEAUNNIUAUENTINAITDIWISUAZE
UnEN3gaLNIN (FDA) Tlddmiuasamide
C. trachomatis Wa¢ N. gonorrhoeae RINGIEN
a¥mzine laud %01hen Abbott RealTime m2000
CT/NG (Abbott Molecular, aw%’gam%m), Amplicor
and Cobas CT/NG test (Roche Molecular Diagnostics,
an33aLu3M), APTIMA (Hologic, a¥33aLu3n),
BD ProbeTec ET and Qx (Becton Dickinson,
a1338LN3M) waz Xpert CT/NG Assay (Cepheid,
ansgeuBm)® warmsinwmild@enldhe APTIMA
{uhengradslumsasiamiia C. trachomatis uae
N. gonorrhoeae
naxuesnlsafadanawasNN LS UIMS
mmml,%ya C.trachomatis W82 N. gonorrhoeaec AN
magnviatlaans Madndinsiathnuagn dee
FIATIANNTUUN UATAIDENENNTINTDIADAIID
in-house real time PCR w3a(3anianwanniuialy
Tunudszaniu dredntasnaunisludagi
deas1aiilasuduuzininaansaldasanide
s 2 wilale snsafiulahe Livhldauldguthe
Adtinlsndndamunaduius nanunsnlsntnes
MunAFNRLs TGN sdensIadiagetaaiz

Tunuusns ualiasnnaaantaanziumade
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fdaliesdinnanneu aasgAnmnisldims
Uszifiudsinaniudisgaiieridanula
anudsimnzandiniudiadadadniy
Tasimsdszifiudszansnmweesisivannau
1uﬂ‘li(ﬂi’3"\l1rﬂl,%a C. trachomatis Wa¢ N. gonorrhoeae
nndatilaamsisuiisuiugathe APTIMA
Combo 2 Assay for CT/NG vi3a3engathen APTIMA
wasmalsuiiisulssansnnaasisiwanniy
gaihen APTIMA uazdsdandunsulumsnsam
{8 N. gonorrhoeae tHgufuisimizida saama
Wisuisuenuduyuasmhenuas Yaqnenenans
lFlunulszhiufugathandidagy

[ g =

ﬁi}ﬂﬁ%ﬂﬁﬂﬂﬂﬂﬂ']iﬂﬂ‘lﬂ’]

1) tipUszifiutseansmnwaadanwann
%u‘lumsm’mm@ya C. trachomatis UW8s N. gonorrhoeae
Wisuiieuduthen APTIMA ludhashatlaans

2) ievsuiiusEansmwuedaninannIy
gaihen APTIMA uazdsdandunsulumsnsam
{8 N. gonorrhoeae lagiUiauiiiauiudsmnside
ludadnataane

3) WhsuifisuamnuduuzadisaTImide
C. trachomatis Wa% N. gonorrhoeae ﬁdﬂ‘ljﬂiﬁl‘lm
fianduuasyaien APTIMA

BMIANE

MIAALAaNEMaLN

A108 19NN NITUUTNISLNAYIE
wazndielumnzeny o adtinlsnfadamanaduius
nanunsnlsadadamunadunus ludrudau
funen-woumay 2563 lasdugiiianudss
MuwaFuwusuazinsldaTersiwalunsd
waduius Maudasuazlaiuaasaimsmenain
33 100 ¢RBEN

12

MsiuMadauaznIsaUE
HH5uuimslasuduuziannweiua
Fmdwlvvnmsiiudasnslugrusnaesmsane
(First void urine) USaneu 20 10390508 aUBINDY
hmaeeaslugaiaslfudmsnas medetlaans
Tunszyniudaamznngihaudasnegazgnuuld
ﬁmﬁué’maiw APTIMA Urine Specimen Collection
Kit 338N gainuaingn APTIMA luil3inm
2 fisaansmelu 24 Hluandinnmsiudaga

oa3UN 1

Uit 1: dadnilaanzlugaiiudadie APTIMA

dmadndaanzlunszyninudaamzuazaingi
Uaanzlugaiiudiage APTIMA asgninuld
figunnil 2-8 avenadeanouhdsiasfidns
agEine nanuNInlsndadamanadunus
nnilushametlsamslunsalndivilaamzasgnmihm
imanedauiannamdan 2 #ie seiinms
W3 sWugN593 35 in-house real time PCR
v3aideniisiwanniu ashmsanamelu 7 u
ndannnsfiudede ssiidedelaanis
Tugaifiudiagne APTIMA azgnifivlifiguvgd
2-8 aarnizalded uazhmanmamidodeisnms
Lﬁ'uﬂ%mmmsﬁuqﬂisué’aﬂfwméwL‘%’«Jgﬂ APTIMA
Combo 2 Assay for CT/NG (380883190059
APTIMA asimasasiamely 30 Junasanms
Wuded ™ o Wasljuamsgudanusiniie
Ine-ansy drumsrsagy
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A8mMInadau

APTIMA Combo 2 Assay for CT/NG

aihen APTIMA fieazBeauamanms
Toede fa lanalulagimsauduihvang Transcription
-Mediated Amplification (TMA) w82 Dual Kinetic
Assay (DKA) lumsasiam 16S rRNA #8atda
C. trachomatis LL8s 23S rRNA °ZIENL%VE] N. gonorrhoeae
TaaldUsumaiag1edansia 400 lulasans
wariinsrinumsnagaulutunauds Gl unay
Target capture release, Amplification, Hybridization
Waz Selection ATIAFYANARTNTUTIBNENMS
chemiluminescent wazuUanans 1990 1 UNA
melUsunsumsnsIieszi

In-house real time PCR assay for CT/NG

Whenethatlaane 1 fisdansantiuienuc
13,000 rpm {lunar 10 wiinemheznaudiud
wda 200 lulasdasluanaansiugnssn (DNA)

283L%a C. trachomatis W8z N. gonorrhoeae

AN 1 waaedauineilalnauasyad Primer was Probe (15-16) NlFlunsnagaumieisn

MEYANNATNIWUGNIIN High Pure PCR Template
Preparation Kit (Roche Diagnostic, t8#a3uil)
mswugnssuildgmilulihmsnadeudadeis
e

Fiwannuiininaumsiugnssudas
Primer oz Probe ﬁa‘inww:daﬁmﬂmma Cryptic
Plasmid gene (CP) ﬁﬁ’lLW’lz@iBL%ﬁ] C. trachomatis*®
Tag Probe Uszandld BBQ unu BHQ1 wazldanu
\BaBU289 Primer 482 Probe 3nnNNRAMNTNTY
10 UM NS sWugnssudas Primer was
Probe fisnumnzaafiuthmang PorA gene fis1tmnzea
L%E] N. gonorrhoeae(ls) o8 Probe ‘lJSZE!ﬂGﬂ%ﬁ HEX
unu LC610 wuazldFanaintiuaas Primer 1oz Probe
N'lﬂﬂ'j'l’ﬁ' 10 UM &1 Human Beta-globin gene 14
Wudemuqumelu Tesiisrauiinedlalndaas
Primer Uat Probe #lalunisnasaudsnaya
Tuensedi 1

v
ar

&
HUIYY

guihnang Primer W82 Probe

feuiinalalng 5°-3°

C. trachomatis CP-Forward primer

AAC CAA GGT CGA TGT GAT AG

(CP gene)"” CP-Reverse primer

TCA GAT AAT TGG CGA TTC TT

Uszgneluainzas Probe lagld | CP-Probe

FAM -CGA ACT CAT CGG CGA TAA GG- BBQ

BBQ un¥ BHQ1 wazldanu
122 UBN Primer UaE Probe
1NN NNBNLY 10 M

N. gonorrhoeae PorA-Forward primer

CAG CAT TCA ATT TGT TCC GAG TC

(PorA gene)'® PorA-Reverse primer

GAA CTG GTT TCA TCT GAT TAC TTT CCA

Uszgneluainzas Probe lagld | PorA-Probe

HEX -CGC CTA TAC GCC TGC TAC TTIT CAC GC- BBQ

HEX uh¥ LC610 wazldany
WNTUYDY Primer o Probe
1NN NNENLY 10 M

Human Beta-globin gene(w)

primer

Human Beta-globin-Forward

TTG CTT CTG ACA CAA CTG TGT TCA CTA GC

primer

Human Beta-globin-Reverse

ACA GGG CAG TAA CCG CAG ACT TCT CC

Human Beta-globin-Probe

Cy5 ~ACC TCA AAC AGA CAC CAT GGT GCA CCTj
GAC TCC- BBQ
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MsteIaNiIeg) (Master mix) §1HSUMS
@92AMa C. trachomatis, N. gonorrhoeae Ua%
Human Beta-globin gene ﬁ";ﬂ?j@lﬁ'ltn LightCycler®

Multiplex DNA Master (Roche Diagnostic, Lea3:1)
NENUNENAINOTND 2 Uaz 3

AT 2 LEAIFAEIUUINEN Master mix %aandl 1 §WSUATIVWTBa C. trachomatis T 1 reaction (15 lulasans)

e Usanae (u1)
PCR grade water 10
LightCycler® Multiplex DNA Master 3
10 uM CP-Forward primer 0.8
10 uM CP-Reverse primer 0.8
10 pM CP-Probe 0.4

M597 3 UENIFAFINYBIIIE) Master mix Baanl 2 §INIUNTIANIT N. gonorrhoeae az Human Beta globin gene
Tu 1 reaction (15 lulasans)

e Usanas (un)

PCR grade water 10
LightCycler® Multiplex DNA Master 3

10 pM PorA-Forward primer 0.4
10 pM PorA-Reverse primer 0.4
10 pM PorA-Probe 0.2
10 pyM Human Beta-globin-Forward primer 0.4
10 pyM Human Beta-globin-Reverse primer 0.4
10 pyM Human Beta-globin-Probe 0.2

dlanasthenud utnhmudaznaanas
Tunaa real time PCR tube §%35U C. trachomatis
Waz real time PCR tube §1%5U N. gonorrhoeae Lag
Human Beta globin gene #oaaaz 15 [ ﬁ]’lﬂﬂ?utau
AIWUGNTINTDIGIDENTINTINARA, Positive
control W% reagent control ¥apAd 5 LU Aauihen
m'%faq CFX96TM Real time System (Bio-Rad,
a%338L3M) Positive control B3BAAIUANKILIN
Ao asWugnIsNwenEe C. trachomatis uay
N. gonorrhoeae ﬁmumwﬂaamteﬁwudﬂﬁ'ma
C. trachomatis WWo% N. gonorrhoeae Wuunleedly
MawugnIsufivdenndagmagauanuiingy
(EQA C. trachomatis/ N. gonorrhoeae, Labquality,

Huuwaud U w.q. 2562) arsnugnssugniiudnmly
14

Tuguduieiigamgd -20 asmnuaideanauinanld
tnawimsulaca i']ﬂﬂ']uNaU'JﬂGiaL%a C. trachomatis
%38 N. gonorrhoeae \{iod FAM w38 HEX (o
§16U) He Ct <40 5I38NU Amplification curve 24BN

e

U umﬁ 1¥lu S curve §2u Human Beta-globin gene

a

WumenuaNAMMNYBIMBEN TndaaNMd Cys
M39zA) Ct<40 UAMIIIAIDLENIBNIZENUAZH
AMNING TpanTENUNE L6
WinamInadauilaianudaugaiy
SMPNHAMSATIANIENE APTIMA Uazdsnwan,
%ué‘hashqdqmma:gnﬁwmwﬂaauLﬁ'uLau
ﬁl'stl“ljl'lil’l Anyplex™ CT/NG Real-time Detection
(Seegene, VAL



U 33 aUuf 1 0.A. 2563 - ¥.A. 2564

Isnlond

msUszdivdsz@n5a1wuadds In-house real time PCR lumsasiavda

Chlamydia trachomatis \L8% Neisseria gonorrhoeae nmatiladn:

Jidandunsndiniunstaniiie
N. gonorrhoeae

Hudegnddiarannvataanztheas
vy laduazinmsdendloaldd Crystal violet § Gram
Iodine ‘Lgllﬁm Decolorizer U8z Safranin mﬂﬁ?uﬁﬂﬂ
amelandasyanssaixia Bright field condenser
Uil 2 Wugliluaas KaLINGaLE N. gonorrhoeae
FENUNU “Gram negative diplococci Intracellular”
%38 “Gram negative diplococci Extracellular” %138
“Gram negative diplococci Intracellular and Extra-
cellular”

Ui 2: 4aMINTIIVNITD N. gonorrhoeae MEIBeiaNTUNTH

WU “Gram negative diplococci Intracellular and Extracellular”

: - =

r
& " & .
.-:‘4".,~t"_‘:-....’h.;.
..p"!-," % -,\,‘.u -

v v
=~ o

ABINITLTAEINIUMIAANILT
N. gonorrhoeae

fudagidedinsannvatdansuay
streak awummmgﬂu%wa Bangrak I Media mﬂﬁ?u
duidsaidalug o2 Incubator # 35:1°C u
ussenmeiisl 5% Co2 wazanaduilune 48
Hlag ijaﬂs‘unaﬂﬁa’mwauazmaaud’aﬂmi@
snwarlalaisimfumsnagaumeueiiiaiuiy
ﬁLﬂuL%wa N. gonorrhoeae Iﬂiaﬁ“lla\‘il,%a N. gonorrhoeae
NANHULNAN YU FNIMILEIUIA 0.5-2 NadLNAT
Faguit 3

suii 3: anwaclalaiizaada N. gonorrhoeae UNAINTS

LENEE) Bangrak I Media

MaANidays

MUszliusedn5MWuadIB in-house real
time PCR §iga$33 33usn aa Wisuileudaiiwmn
Fufugathen APTIMA Tasmsianzsicnanyl
ANUIUNIE MYNUENAUIN MTNINYHABULBZAD
Anugneas Aiiaas Tasmsihudasds Aheniflly
M30579 N. gonorrhoeae N3auifieuiidamnz e
FauiAtanasu

WANISANE)

fegniaane 100 vt anNNFISU
USMSLNANE 1Y 78 18 WIS UUTMSINANEN
w22 918 log 17 diee Jpear 17 Wikawnee
{9 C. trachomatis W8 16 e Japaz 16 Tkaun
dauia N. gonorrhoeae fadiiliiansranung
2 L%E] (CT/NG coinfection) 374U 4 @089
2ovaz 4 TauMsNAaURIEIERRRILNELLEZINE
APTIMA uamsnagaulszansmwdsnnanau
1uﬂ'li(ﬂi’.l=’\l1/l'll,%a C. trachomatis 8% N. gonorrhoeae
wWisueuny APTIMA Téananahy anudime
AMNNERALIN MNINEHIAULIEAIAINDNGBY
Aallusesar 100 lunnAinisneday adaya
Tumnswit 4 uaz 5 MudIAU
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a

§ a a Actal & y o &
M5197 4 wansnadaudszansaWAsNNenNau1unI5A5I99IE8 C. trachomatis Wisuisunuiing) APTIMA

In-house real time PCR APTIMA Combo 2 Assay for CT/NG

C. trachomatis Positive Negative Total
Positive 17 0 17
Negative 0 83 a3
Total 17 83 100
Sensitivity 100%

Specificity 100%

PPV 100%

NPV 100%

Accuracy 100%

M51i 5 mansnadavdszansmwisiwennulunsnsianida N. gonorrhoeae WSautiisunuiine) APTIMA

In-house real time PCR

APTIMA Combo 2 Assay for CT/NG

N. gonorrhoeae Positive Negative Total
Positive 16 0 16
Negative 0 84 84
Total 16 84 100
Sensitivity 100%

Specificity 100%

PPV 100%

NPV 100%

Accuracy 100%

Hamsnagaulszansmwlumsnsiamnise
N. gonorrhoeae e AWMU 1en APTIMA uas
SadendunsulauiisuiAsmnede ludetha
Haamzavae 87 dhathe lilddensadaeddimne
o 101 13 fnthe wuhdaRwenNzuLazhen
APTIMA fiszavsmwlumsasanida N. gonorrhoeae
AN ITEa: 100 ANNIIWILIBEAE 100
AMTNNEREUINGBEAE 100 MINUIEHNAAUSDERE
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100 uazFANNgNAadTpEa: 100 unuzii 3 lu 87
0819 Sp8ar 3.45 lYHaauMIEIBdanFunTH
wa I uandeidmnzide daiu S3dandunsy
fluszansamlunmsasianida N. gonorrhoeae
meaNN, ANNININE, MINNLHALIN, MINWE
HaauuazmaNNgnaasdaiiusasaz 80, 100, 100,

96 uaz 96.55 MuMAUAITaYA UM TNT 6
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Un 33 aUunl 1 #.A. 2563 - ¥.A. 2564 mMaUsziiudsedn5nwuaeds In-house real time PCR Tun1sasianiia
Chlamydia trachomatis \L8% Neisseria gonorrhoeae nmatiladn:

v
s =

MWD 6 WANIINTIANNTD N. gonorrhoeae MITNNHMUNTY,

o
o ac v

1en APTIMA wadddandunsulSauisunuldmnzida

In-house S5t APTIMA FFwmnade 5dau FFwmnude
real time Combo (183 1]
PCR Positive | MNecative Total 2 Assay Positive Negative Total Positive Megative Tolal
for
CT/NG
Positive 15 0 15 Fositive 15 0 15 FPositive 12 0 12
Negative 0 2 V2 Negative o 72 T2 Negative 5 72 75
Total 15 T2 g™ Total 15 T2 87" Total 15 T2 87"
Sensitivity 100% 100% 8046
Specificity 100% 100% 100%
PPV 1009% 100% 100%6
NPV 100% 100% 96%
Accuracy 1009 100% 96.55%

maFsuiisuanudamuzanihenanam
l,%ya C. trachomatis 8¢ N. gonorrhoeae é’aﬁ%ﬁﬁwm
?Tuuamfwmﬁu%agﬂ APTIMA @il 4,000 M3
nadaudaUmunuiuganiuusmsast s adln
vnsnlsnfadamanadunus wuhmlgheaunu
wml‘i”wmﬁﬁwmﬁuagiﬁ 1,008,000 UIN¥W3IDAN

Hhudunu 252 tmdenikmamaseulusmsidunu
apamatnendiFagy APTIMA i 2,872,000 1
v3odaludunu 718 vindenimanaaay il
MIANANNANNY ﬁmawwzﬁﬂmu,ax’;'aqﬁmnmam%
whitu Gaenssdi 7

fl ¥
s o

il 7 dunuineuazianinemansisiisnuuaziednsagl APTIMA

,,
2 g s o ga=

UNUUIILASIFRINBIFAIEAITS In-house real time PCR

s18nN1S s1Aasie 4,000

widag (Un) nsnadau/A

(um)
1. nseymiullaaie 8 32,000
2. yeafnanswugnsTu 70 280,000
3. Forward/Reverse i 24 48,000
Primer (3 %®; CP, PorA,
Beta-globin gene)
4. Probe (3 9n; CP, PorA, 70 280,000
Beta-globin gene)
5. LightCycler® Multiplex 80 320,000
DNA Master
6. PCR tube with cap 10 40,000
7. Filter tip Q.5 2,000
8. Microcentrifuge tube 1.5 6,000

33U 1,008,000 un

Aunuineuasdaaanendiansunendnsagl APTIMA
Combo 2 Assay for CT/NG
Tk sIAED 4,000

wiag () nanagdau/A

(u )
1. nszynifivlaane 8 32,000
2. APTIMA Urine 160 640,000
specimen collection
kit
3. APTIMA Combo2 550 2,200,000
Assay with
Accessaories

73U 2,872,000 umn
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anUnauazag

NMSANITENUIINITATIAN B
C. trachomatis 8% N. gonorrhoeae INAIDEN
daaneagisinanniunisuiiisufugaiien
dudag1 APTIMA wuhiivssandmwnaiay
fo anuh enuduwz arvhwnerauan Aviune
HaauuazAmaNNgnaas Aallusesaz 100 Tunnen
manasay lusnzdmiuistihgmbaiiwanniy
NBBURIUNUMINTINNEIDINATTIUA DML
Boudts wuhiuszansmwnahey Aadludasas
100 Iunﬂtﬂ"]ﬂ’lﬁﬂﬂﬂau E?WM%JUL%E] N. gonorrhoeae

AINNTANIUDY Venter IME UazANS
ﬁﬁ']ﬂ’li'ﬂﬂﬂﬂu%% in-house real time duplex PCR
assay W3suifisufugaihedandagl APTIMA
wuhdmduide C. trachomatis Sienalh $asas 100
ANNTIWIE 5888 100 AVNINENAUIN 39882 100
Aineraay a8z 100 §2uLHs N. gonorrhoeae
fienul Saea 85.7 anudiung Saeas 100 g
NAUIN S888r 100 MNWENIIU Sa8az 99.577
TasmsaAnniinuh dwsude N. gonorrhocae 21w
HANINAFBUTANIINITANBIZBY Venter JME
wazAus Lilasnnmsfnmnil laiudmuauaomm
mafushegadams asaniuresysdnnaeds
maﬂunﬂﬁaathﬁﬁwmsmaau 115WU Human
Beta-globin gene Uwanﬁqé’aaﬁwﬁqmmwﬁ
Fenaaziluthionisfimlissansmuitlaians
UANGINNU

maAnmilimatszandld Probe nMs
Anwwas Hopkins MJ uazani lumsasiamiie
C. trachomatis 8% N. gonorrhoeae Toguamsdns
aseiiliaInsasateilngdcuazdanna ag
fumsdinewas Hopkins MJ FaSeuiiteudsfinenn
ﬁuﬁuqﬂﬁwméu‘%agﬂ Roche COBAS Tagman CT
test HMaNN o882 100 uaTANNININIE SoEaL
99.9 AWNINYNAUIN 5088 98.9 WA

NaaU 38882 100 §WSUWB C. trachomatis Way
18

Wisuiiievisiwanndufugeieaidagy Roche
COBAS Amplicor NG assay el Seear 100
UaZANNIUIIE $9882 100 MINUNBNALIN So8az
100 warAvNeHaay Ja8a: 100 dwiuide
N. gonozrhoeae(ls)‘”?I%ﬂ'lﬁglIE]NaLLﬂiNL%lEI N. gonorrhoeae
Wudsinenldasiadfiade ewnaansasen
waldadma aghelsimuisidesandanny
dnnaflumagaladuazduagfummsuagiheuas
AN NYBNMBENEINTIA MIANBBImNUsEING
Meyer wazamz tilanunudsmsasadiladeie
N. gonorrhoeae nuIddanunsuiianuliuas
ANNTUWIZIINNU 39882 95 Uazsaaas 97 NAIAU
Tugtheneiifiamsusaamaviatlasns sosiigihe
flaifiomesdandunsuiianalidnas ilssnn
U%N'IEH?IENL%E] N. gonorrhoeae ﬁgﬂmmwulﬂy
nfivsinanias® msAnmadsiinuinidendunsw
fenuhisanhuadianudumnzannni) daanaad
funazasfaieainsn 3 fatiiliuaisdend
unsuliisanndasidsmnedaiuiiusotdinsa
nneftheilii evmsusas Jenadiuanmayisiiili
memubwasiddenunsulumnagaundaiianas

wananinansdnwisuiisuana
ﬁunuﬂmfrﬂmu,aﬁaq‘iwmmamﬂumimnmL°‘§a
C. trachomatis W8% N. gonorrhoeae é’aaﬁ%tﬁ'uﬂ‘%mm
MIWUENTIN Wuhgehmiiwanndy Snadunu
fdrnigathendndagl 2.8 wih dalunsldis
fwaunguaniuaam@eanndiagietaas
Tunuusmsdszaniu Fredszundasudssanums
Jazarthmanadensimadasljiamslad
aed waztheaamlgnalumsliuimanveihe
s famauinslaunndeduinlugnns
T¢sumssnsuazanmsunsnszneveeide

AnuzE AN lenaunumsAnwivees Uy
pwaaLilaRanN IS iRannudegaihmasam
L%E] C. trachomatis Was N. gonorrhoeae IugﬂLLU‘U
in-house multiplex real time PCR E‘?;qmmsamwm
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Chlamydia trachomatis \L8% Neisseria gonorrhoeae Mneaandaans

L%E] C. trachomatis WW8% N. gonorrhoeae lowsonru
Tunaaatiznfiu treaamldhedumhmadldlasn
3anils uannnilamusilamunsoirludenon
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AAMIUNIASENELDD

naRnssadszme

2auaUAMY S MIENITNIlIALaad Las
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manaduus nsumuaulse mthiingunidde
wazWauneadfinuazisnifivasufianns
Ny Swsumaiuisdasneasaaumsihdei
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dmhitwasufidmsquiamudaniialne-ansy
U s IHgudINTUMLUEIIUaEM AT
anIMBameaie APTIMA

LONEIIDNDY

1. World Health Organisation: Global strategy for
the prevention and control of Sexually transmitted
infections: 2006-2015: breaking the chain of
transmission [Internet]. [Cited 2020 Sep 10].
Available from http://apps.who.int/iris/bit-
stream/handle/10665/43853/9789241
563475_eng/Pdf;jessionid=B5D9ED84 7DD
81C1795D6 TFFECE7D98AF?sequence=1.

2. HIV info hub. Division of AIDS and STIs [Internet].
[Cited 2020 Sep 10]. Available from https://
hivhub.ddc.moph.go.th/epidemic.php

3. Taylor SN, Liesenfeld O, Lillis RA, Body BA,
Nye M, Williams J, et al. Evaluation of the
Roche cobas(R) CT/NG test for detection of

Chlamydia trachomatis and Neisseria gonorrhoeae

in male urine. Sex Transm Dis. 2012; 39:543-9.

4. Boyadzhyan B, Yashina T, Yatabe JH, Patnaik
M, Hill CS. Comparison of the APTIMA CT and
GC assays with the APTIMA combo 2 assay, the
Abbott LCx assay, and direct fluorescent—
antibody and culture assays for detection of
Chlamydia trachomatis and Neisseria gonorrhoeae.
J Clin Microbiol. 2004; 42:3089-93.

5. Gaydos CA, Quinn TC, Willis D, Weissfeld A,
Hook EW 3rd, Martin DH, et al. Performance of
the APTIMA combo 2 assay for detection of
Chlamydia trachomatis and Neisseria gonorrhoecae
in female urine and endocervical swab speci-
mens. J Clin Microbiol. 2003; 41:304-9.

6. Orellana MA, GOmez-Lus ML, Lora D.
Sensitivity of Gram stain in the diagnosis of
urethritis in men. Sexually Transmitted Infections.
2012; 88(4):284-17.

7. Lai-King Ng, Irene E Martin. The laboratory
diagnosis of Neisseria gonorrhoeae. Can J Infect
Dis Med Microbiol. 2005; 16(1):15-25.

8. Fairley CK, Chen MY, Bradshaw CS, Tabrizi SN.
Is it time to move to nucleic acid amplification
tests screening for pharyngeal and rectal gonor-
rhoea in men who have sex with men to improve
gonorrhoea control? Sex Health. 2011;8:9-11.

9. Alexander S. The challenges of detecting gonor—
rhoea and chlamydia in rectal and pharyngeal
sites: could we, should we, be doing more? Sex
Transm Infect. 2009; 85:159-160.

10. Schachter J, Moncada J, Liska S, Shayevich C,
Klausner JD. Nucleic acid amplification tests in
the diagnosis of chlamydial and gonococcal
infections of the oropharynx and rectum in men
who have sex with men. Sex Transm Dis. 2008;
35:637-642.

19




Thai AIDS Journal

Vol. 33 No.1 Oct 2020 - Jan 2021 EFFICIENCY EVALUATION OF AN IN-HOUSE REAL TIME PCR ASSAY FOR THE DETECTION

OF Chlamydia trachomatis and Neisseria gonorrhoeae IN URINE SPECIMENS

11.

12.

13.

14.

20

Robinet S, Parisot F. Performance assessment of
the Allplexm STI Essential real-time PCR assay
for the diagnosis of Neisseria gonorrhoeae and
Chlamydia trachomatis infections in genital and
extra-genital sites. J Lab Med. 2019; 43(4):
191-200.

Papp JR, Schachter J, Gaydos CA, Van Der Pol
B. Recommendations for laboratory-based
detection of Chlamydia trachomatis and Neisseria
gonorrhoeae-2014. MMWR Morb Mortal Wkly
Recom & Rep. 2014; 63:1-19.

APTIMA Urine Specimen Collection Kit for
Male and Female Urine Specimens [Internet].
[Cited 2020 Sep 10]. Available from https://
www.hologic.com/sites/default/files/package-
insert/502260-IFU-PI_002_01.pdf

Aptima Combo 2° Assay [Internet]. [Cited 2020
Nov 19]. Available from https://www.hologic.
com/sites/default/files/package-in-

sert/502487-IFU-PI_001_01.pdf

15.

16.

17.

18.

Hopkins MJ, Ashton J, Alloba F, et al. Valida-
tion of a laboratory-developed real-time PCR
protocol for detection of Chlamydia trachomatis
and Neisseria gonorrhoeae in urine. Sex Transm
Infect. 2010; 86:207-11.

Lawn R M, Efstratiadis A, O’Connell C, Ma-
niatis T. The nucleotide sequence of the human
beta-globin gene. Cell. 1980; 21(3):647-51.

Venter ] M. E., Mahlangu PM, Miiller EE,
Lewis DA, Rebe K, Struthers H, et al. Compar-
ison of an in-house real-time duplex PCR assay
with commercial HOLOGIC® APTIMA assays
for the detection of Neisseria gonorrhoeae and
Chlamydia trachomatis in urine and extra-genital
specimens. BMC Infectious Diseases. 2019;
19(6).

Meyer T, Buder S. The Laboratory Diagnosis of
Neisseria gonorrhoeae: Current Testing and Fu-

ture Demands. Pathogens. 2020; 9(2):91.



Nsaslsaend Ui 33 audi 1 0.0, 2563-3.A. 2564  Thai AIDS Journal Vol. 33 No. 1 Oct 2020~ Jan 2021

HNus AUy N Original Article
v a - W o
am'ﬂquﬂmmmma'sm‘['ims%mlﬂuqﬂmnima MIUNNYLLaSHE ﬁ’l'im&!?l

Tulsawenuaznalsaiannsnina
#2870 Interferon-Gamma Release Assay (IGRA)
PREVALENCE OF LATENT TB INFECTION AMONG HEALTHCARE
WORKERS IDENTIFIED BY INTERFERON-GAMMA RELEASE ASSAY (IGRA)
TESTING IN LARGE HOSPITAL

Uey @0 NN Booncherd Kludphuang

Hunay qﬂﬁm Chamnan Yungthaisong

WAU AN IN Phalin Kamolwat

navimlse nsuAIU f ulsa Division of Tuberculosis, Department of disease control
Received: 18/12/2020

Revised: 1870172021

Accepted: 14/03/2021

UNAAED

mMsAnASIHITuMSANNEGINSsann (Cross sectional study) é”mmsﬁnsmLﬁaﬂsuﬁuﬁmﬁﬁmwgﬂ
wmmsamﬁyai’m‘lsmzamm (Latent tuberculosis infection: LTBI) “luqmwnimqmsu,wm‘fua:mmsmqw
TuvSunvaslsanenuazalva) ssé’u‘[sqwEnmaqut‘fuax‘[sqwmmaﬁ'ﬂﬂ (SWA. WaL SWN.) 24 WU
Msznd S 2 as wmaieAnmiladedsiduiusiumsiadoalsasezul uazdnmaas
qﬁamstﬁmsaﬂL%ai’misﬂizazLLNqius:ax 17 (Incidence) 323 MIANTIINTIT 1 UaZASIT 2 MInaaay
‘Vi’lﬂ’lia(ﬂL%EﬁﬁﬂiﬂixﬂzLLﬂﬂiﬁﬂWSWi?ﬂﬁﬂizﬁUﬂﬁﬁ Interferon-gamma @835 Interferon-Gamma Release

Assay: IGRA (QuantiFERON-TB Gold Plus)
mséﬁnﬂ%?msnﬁwLﬁumﬂuqﬂmnsﬁmu 911 918 lvinauin (Positive) 238 918 8051ANNYN
msfndatalsaszazu Andludenar 26.13 nemeiisanmsandaialsaszazudsioeas 35.24 30
weavdaiiaadaialsaszazuledoeas 24.71 (p<0.01) NENUNNEG Huauwng Lﬁ'mﬁwﬁﬁugm LNFUNIUAE
Wwinnundenssn wihisdmsunnd wesdmihiigsmsuasatiuayy dadainlsnssazuel
2otz 36.00, 41.17, 42.86, 40.00 WAy 33.33 ey tasudu 9 ﬁ'wm'wﬁmwmmndwaziwﬁﬁ'aﬁwﬁ'ty
mada loun ssaznmufian Tasyaans Aflsssznmufiaounnnh 2 9 fdanmsfadaialse
seezuple (Saear 32.16) qqniwﬂq'uﬁ'uﬂ (p<0.01) u,axamuﬁﬂﬁﬁamu Togununguftauazaniiy
fisanmsaadasalsaszecusls (3ouas 41.46) gqndwna;uﬁ'uﬁ (p<0.05) M3dansit 2 Fefviua
azm’mslunejuﬁwamsmnﬂ%?qu,smﬂuau (Negative) 314U 673 78 wuiwqﬂmnﬂumjuﬁnﬁum
asaludldaly (1 1) $uu 517 Mo AadusennduInanathipea: 76.82 HaMATINEINUT
fianidaTalanssazush (Converter) 36 118 AaLliuspeas 6.96 wenauszgENmaRaEaTuln
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seeizunlalvn (Recent infection) 088: 7.26 YAaINsv quwun@'ﬂmuan (OPD), qﬁﬁmquazqmau,
gihewtin (ICU) laangliimsnifaieiulinszezursaeas 13.33, 11.90 uas 7.78 MuSAU
AAUUFUNENUIAN DINNIATM S LM smtivnuasnumsuwsnsznadaralsalulsawening
C% VYt ' o ‘:l' Y [ v U I [
u,azauuagulwumsmmswmﬂﬂﬁzmﬂLwawhsmqLLa:ﬂumﬂﬁmmﬂmmEﬂ

Abstract

This study was designed as a descriptive cross—sectional study, using 2 serial surveys to determine
the prevalence of latent TB infection (LTBI) and related risk factors among health care workers (HCWs) in
24 large hospitals (Regional and Provincial hospitals) countrywide.

In the first survey, 911 HCWs participated in the study and their bloods were tested by Interferon-Gamma
Release Assay: IGRA (QuantiFERON-TB Gold Plus). The result revealed that LTBI rate was 26.13%
(238/911). The LTBI rate among male HCWs was significantly higher than female (35.24 vs 24.47%)
(p<0.05). Infection rates among medical doctors and dentists, laboratory staffs, pharmacists and pharmaco-
logical staffs, radiology technicians and supporting administrative staffs were 36.00, 41.17, 42.86, 40.00
and 33.33% respectively. Risk factors that showed to be statistically significant difference in LTBI infection
rates indicated by univariate analysis included duration of work which HCWs who worked longer than 2 years
had higher rate of LTBI rate (32.16%) as compare to other group (p<0.01). The other significant factor
was unit of work which HCWs worked in accident and emergency room (ER) had higher rate of LTBI
(41.46%) (p<0.05).

Repeated IGRA test was conducted in the second survey at one year interval after the first survey.
Out of 673 HCWs with negative result in the first survey, 517 (76.839%) participated in the survey. The
result revealed an incidence of LTBI among HCWs (Converter) which was 6.96%. Nurse and practical nurse
had highest risk of recent TB infection rate of 7.26 %. Incidence rates by working units in OPD, ER, and
ICU were 13.33, 11.90 and 7.78% respectively.

It is recommended that measures on infection control should be strengthened, while regular health

checkup and TB screening among HCWs should be done continuously.

ﬁﬁﬁ’lﬁlmu: Keywords:
msamdainls ATEUeN, Latent Tuberculosis Infection,

9052902835 Interferon -gamma Release Assay, Interferon-Gamma Release Assay,
yﬂﬂ’lﬂ’51’)7\7ﬂ75LLW7’IEfLLﬁ&’H7575m€WI Health Care Worker
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ﬂ'ﬁam%ya’nfmii A3zl (Latent tuberculosis
infection: LTBI) tflunnsilyaaaiimaduiauas
Iasudatalsadhgemalasiimataaluszesil
slaifionnsusEniaenisuanimaaaiinidoe
Wwdalsa®? asdnisemnnalandszananisd
witaluanaeslszarnslandadaiaulsa®
Faghlugiazliiiomswiaamsugarhiadevia
thedhuiadse dmsulsandlngwuhisznnsmll
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