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Laboratory Diagnosis
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Tuberculosis
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Tuberculosis

Infection eliminated Latent TB Subclinical Active
r ! infecti TB di TB di
With innate or With acquired TmEon s —
immune response* immune response

Mycobacterium
tuberculosis

PN
2SN

Pai M, et al. Tuberculosis. Nat Rev Dis Primers. 2016.
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( latent TB infection) (TB disease : Active TB)

» lugionnns b flornns dadeluil
lode%s 1nndn 2 dant Bunthen lefidense
vy thtinan 14 wideeeninunAneunansiy
goumnds wilesde eemns

1 il o

P Liunsnszaneediou b anansaunsnszaneegidu

P nageu tuberculin skin test (TST) P nadau tuberculin skin test (TST) %58 (IGRA) Tvika
30 (IGRA) lvina positive positive

P ANSENSIEN LA N1SASIT P 2 NSENSI9eN AANURAUNR 15D NISATIVEUNL,
@y Tina negative Xpert MTB/RIF w3a msinzisadie Wiua positive

P Tin1ssnwlu latent TB infection P T9in155nw active TB disease
etestunisidu active TB

disease



Mycobacteria

B Mycobacterium tuberculosis complex (MTBC, MTC)

B Nontuberculous mycobacteria (NTM)
or Mycobacteria other than tuberculosis (MOTT)
or Atypical mycobacteria
or Environmental mycobacteria

B Mycobacterium leprae



M. tuberculosis complex

M. leprae



Mycobacterium tuberculosis complex

1) M. tuberculosis

2) M. africanum

3) M. canetti

4) M. bovis & Bacillus Calmette-Guérin (BCG) strain
5) M. orygis

6) M. microti

7) M. caprae

8) M. pinnipedii

9) M. suricattae

10) M. mungi



Nontuberculous mycobacteria (NTM)

B There are over 170 different species identified to date.

B Organisms can be found in soil, dust and water, including both natural
and treated water sources.

B Thereis no evidence of animal-to-human or human-to-human
transmission of NTM.

B Runyon classification

-Group | : Photochromogen
- Group Il : Scotochromogen
- Group Il : Nonphotochromogen

- Group IV : Rapid grower



1A NTM N1A522NLANNAMD L1 NIZLE D
sl iieinnsinlsn 453 wAsAI9sA Thuilssanns 2555 - 2560

M. intracellulare BRI
: M. avium complex (MAC)
Cveumssp. | e | a9
M.abscessus complex | 61 | 168 |
| M.scrofulaceum | 21 | 58

Cwiansesi | 18 | a8
| Mgordonze | 13 | 36
| M.mamoense | 7 | 19 |
| Mchelonea | 2 | 05

M. spp. (unidentified species) m
oA | 364 | 1000




Growth rate of Mycobacteria

Rapid Grower Slow Grower
< 7 days > 7 days
-NTM : Group IV - MTBC
-NTM : Group | - 1l
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And9U TB waz NTM a1nAas1uniIzsda
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Laboratory Testing for TB



TB Laboratory Diagnostic Methods

Traditional method | - AFB - Solid media

- Culture - Liquid media
& Identification

Molecular method |- Real-time PCR - Xpert
- Real-time PCR

- Line probe assay
(LPA)

Dx : Diaghosis, DST : Drug susceptibility testing



TB & NTM Laboratory Diagnhostic Methods

Detection
Method Remark

Culture & Identification

Real-time PCR




TB First-line Drug Susceptibility Testing

First-line drug susceptibility testing

Method REINEL
Ethambutol | Pyrazinamide
Gold standard

Solid media

Real-time PCR

Gold standard

Liquid media Gold standard



TB Second-line Drug Susceptibility Testing

Second-line drug susceptibility testing

Method
Fluoroquinolones Aminoglycosides / Cyclic peptides ---

PAS : Para-aminosalicylic acid

Solid media




Acid-fast bacilli (AFB)

Number of acid-fast bacilli observed in smears, concentrations of culturable
bacilli in sputum specimens, and probability of positive results®

No. of bacilli observed Estimated concentration Probability of a positive
of bacilli per ml of specimen result

0in 100 or more fields" <1000 <10%

1-21in 300 fields 5000-10000 50%

1-9in 100 fields about 30000 80%

1-9in 10 fields about 50000 90%

1-9 per field about 100000 96.2%

10 or more per field about 500000 99.95%

 Source: reference 1.

b Approximately 0.01 ml of homogenized sputum was placed on the slide and spread over an area of about
200 mm?. The area of a microscope field under oil immersion and at a magnification of 1000x is 0.02 mmZ
Thus, a smear would contain about 10000 such fields (see “How many bacilli are present in a sputum
specimen found positive by smear microscopy?”, page 11).

WHO. Toman’s tuberculosis: case detection, treatment, and monitoring-questions and answers. 2004.



Solid media culture Liquid media culture

Being able to detect as few as 10 bacteria/ml of material




Drug Susceptibility Testing
(DST)

B Phenotypic DST
- Solid media DST
- Liquid media DST

B Genotypic DST (Molecular DST)
- Xpert
- Real-time PCR
- LPA



Drug Susceptibility Testing

Solid media DST

(DST)

Liquid media DST




Xpert
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GeneXpert machine
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Xpert

Xpert® MTB/RIF
A ».

g 2:}}&
S ]

Y
e
| R

=

N\
H

Xpert MTB/RIF

Limit of detection > 131 cfu/ml




Xpert

Reporting

Rifampicin resistance Remark
MTB not detected
MTB detected Rif resistance not detected

MTB detected Rif resistance detected Repeat or Confirm test

MTB detected Rif resistance indeterminate | Repeat

Invalid or Error Repeat






LPA

First-line DST (GenoType MTBDRplus)

The use of molecular line probe assays Remarks

for the detection of resistance
to isoniazid and rifampicin

a. These recommendations apply fo the use
- of LPAs for festing sputum smear-positive
By (RDATE specimens (direct testing) and cultured

DRUG-RESISTANCE

& isolates of MTBC (indirect festing) from both
pulmonary and extrapulmonary sites.

b. [PAs are not recommended for the direct
testing of sputum smear-negative specimens.

7@y World Health
Y Organization




L PA

Reporting (First-line DST)

MTB Isoniazid Rifampicin

MTB not detected

MTB detected Susceptible

Susceptible

MTB detected Resistant Susceptible

MTB detected Susceptible Resistant Second-line DST

MTB detected Resistant

Resistant Second-line DST

MTB detected Invalid Repeat




Discordant Results of TB Laboratory Testing

AFB vs Culture

Culture results, n (%)
Type of N

patients (AFB positive sputum samples) N _
Growth (Positive) No growth (Negative)
On-treatment 41 (42.3) 56 (57.7)

2-3 months 89 39 (43.8) 50 (56.2)

5 months 8 2 (25.0) 6 (75.0)

dayan1siFauinuNanIsATIafIat AN AFB Fuvanfuramawizida sasiaulfiitinisinlsa ans.3 unsaassa



Discordant Results of TB Laboratory Testing

Xpert vs Liquid media (MGIT 960) DST

Nguyen Thi Bich Phuong, Nguyen Van Hung, Nguyen Viet Nhung
Bacteriology Department, National Lung Hospital - 463 Hoang Hoa Tham, Hanoi, Vietham
Fax: +84 4 37 61 56 62, E-mail: phuongntb@vnu.edu.vn

Table 1: Performance of the Xpert MTB/RIF in 134
specimens, using DST as a reference method

Drug susceptibility testing
(DST)
Rifampicin | Rifampicin
resistance susceptibility

March-October 2012

Rifampicin

resistance

Xpert | Rifampicin
MTB/RIF |susceptibility

48




Discordant Results of TB Laboratory Testing

LPA vs Liquid media DST (MGIT 960)

Performance characteristics of MDDR by Drug

Locus or loci | Sensitivity | Specificity
Drug
examined (%) (%)
RMP rpoB 974 97.4
INH inhA + katG 86.0 99:1

Reference Laboratory Division of TB Elimination, CDC. Laboratory
User Guide for U.S. Public Health Laboratories: Molecular Detection
of Drug Resistance (MDDR) in Mycobacterium tuberculosis Complex
by DNA Sequencing. 2012.

Using liguid media DST (MGIT 960) as reference method

LPA Sensitivity Specificity
(gene) (%) (%)

MDR 80.0

A1 Sensitivity Wag Specificity a1a1n1snagaunnlifag1inlsnls
LPA Tmelld Liquid media DST 1fluAgansde dayaaaswiasifiifinng
TulsA 4A5.3 WATHITTA TUIUAIBLENY 143 ARG sEUIALFBU
Bl.A. 2557 — A.A. 2561




Drug-Resistant Tuberculosis

1. Mono resistant TB uanafis Salsanasdalasaniiafasuuuiiian lunga first line drug

2. Polydrug-resistant TB #AN181014 i“m‘[sﬂﬁyfaﬂﬂun@u first line drug 8nNAuiesauuitlald H (isoniazid) waz R (rifampicin) Wiani
3. Multidrug-resistant TB (MDR-TB) #8019 Sulsanasnuate Uy N H was R wiannu Lmzmq%ﬁyﬂﬁiammmu%uﬂ 593
posvisalinle

4. Pre-extensively drug-resistant TB (Pre-XDR-TB) uanafis dalsanasnuanauuutiinguuss Aa MDR-TB finainuindsalunga
fluoroquinolones 132 second-line injectables (Km, Am, Cm) m'm"lﬂ'az'muﬁa (VLSJ‘EQN streptomycin; S WWSIZLElWeN first line drug)

5. Extensively drug-resistant TB (XDR-TB) #1104 AUlsARDLNUANUAUIUTUATURSININ AR MDR-TB Ninas1lunau fluoroquinolones
LLAaL second-line injectable NERNNU

6. Rifampicin-resistant TB (RR-TB) #x1gfia 7aulaanas rifampicin @#9mg2aNLIALAG phenotypic #15a genotypic WAZANAABENIULSA

gué“mﬁ’aﬂ %\‘m’]mﬂu mono drug resistant TB, polydrug resistant TB, MDR-TB, pre-XDR-TB wsa XDR-TB Ata



ANBNITAIATIAN LUARILAYATLSNNS

B s dlad.

- ANE UC waztaninaeny a9, anvum

- gamsranulldsunsy TBCM
- 1 AANASI]26 Culture wag DST
1158 Molecular (LPA #5a Xpert) ag14laagnamils

B ans §11indaulsa nsumIuANlsA

- damsaarnuldsunsn TBCM

Xpert : é’ﬂq«aﬁ Chest X-ray (CXR) fndnmdnlanuinlsn Inaua AFB
luay vigauan (M3aanalidina AFB nla)

LPA : nqu Re, On, Pre uasnquilngaa Xpert udawumasn Rifampicin



N dugd. Tauilszunne 2561

28n19M52321UAR

Culture & DST

Molecular

1. Re-treatment

AFB +

AFB +

2. On-treatment

AFB +

AFB +

3. Pre-treatment

3.1 éﬁ’uﬁﬁlnﬁ%ﬂ (Close contact) ﬁuéﬂqg
JulsARR8NA18UUNYW (MDR-TB)

3.2 JilaednulsaluFausn

AFB +/-

[ % 4
Lsivinunoumn

3.3 ﬁﬂw%’m‘ﬂsﬂﬁ'am%Lm”l,fafiéquﬁqzl
(TB-HIV)

AFB +/-

sitntneua

4. ;Eﬁ’;ﬂ%'m‘l:sﬂﬁaﬂﬁammume%’nm

Culture l3itAu 16 RS9

1sitntneus




inunUaIdUNINleA nsuAILANTSA

Xpert

1. nquiReanliAnnsasinilsnuadaianmznsaanae Xpert MTB/RIF Taun
- 1AL UIEFAUS" (Prisoner) #5 CXR AnUnk wazvidainaianvsiiluay
- ssgnstangn® (Migrant) A CXR Antnk wassmdaiinaianvsiluay
- filleinmnuiilisansaasuanszauiienald (Un-control DM) Tnafing HbA1c > 7 wiia FBS > 140
lutan 3 thaudnAany waz CXR Antni
- ﬁ'éi’uc‘l’aéquﬁ'\uﬁéa’lné’%méﬂqaé’m‘tsﬂmuuzwuL%yfa (HHC M+) #1 CXR fAmina

[

- idndasantuvsalnadngihadnlsanagwaigauil (HHC MDR - TB) i CXR Anlnd

=

Andarat la 3 (HIV) # CXR Anilnd

[ ]



inunUaIdUNINleA nsuAILANTSA

Xpert (aa)

2. nguau (TNaseTnlsalaeann amnsadangaasae Xpert MTB/RIF Taun
- ﬁﬂfaﬂﬁuwwémﬁ'ﬂ’imifmuanﬂaﬂ (CSF, Lymph node & Tissues)
- fiileilsniFas, dgeany (§/ldfansasdaindsn) ud CXR Antlnd
- nqu# CXR AmlnAudnlarudndsa unndsedaindsn winsoaguns AFB fluau
- nqudl CXR AmnAdnlaiuiadsa ualaifinansaa smear AFB 1du HCW

NG
1) Q’ﬂwﬁmﬁ'ﬂﬁ’m‘isﬂé’am\iqﬁwﬁu ANNSOLALLANUZHIAT2] Xpert MTB/RIF 1aflseangnina viaadiineu
flasiumduaalsain HldFunsatuayuainlasanisnamulan fuinlsa Tnalasansazaduayuiien
mudayaiiAti1ullsunsa TBCM online

2) nedileanenuNaiinuATas A1aNsRsIRAANTashann Rifampicin lunduidasnailsziinsinmaniay
(Re-treatment WAz On-treatment) 1@ wazvnnwLLEanasn Rifampicin M AuIaNvedsfiusunsnasn@as LPA
fdtinauilasiuauaslsasluiud



inunUaIdUNINleA nsuAILANTSA

LPA : Isoniazid & Rifampicin (¢aw1z AFB 1)

1. Re-treatment ;jﬂ':tlﬁmﬂ‘lﬁ?un’li;nu’mﬁﬁ’au (Previously treated patients) lawn
- éﬂaaﬁﬁumaqﬁi’aﬂﬂigﬂuﬁﬁaﬂgmsﬂﬂ;ﬂu’l‘ﬁz (After failure of retreatment regimen with first-line drugs)
- filheRdnnadsanisinmaagasinungilaasielual (After failure of first treatment with first-line drugs)
- ﬁﬂ'aﬂnﬁmﬂwﬁ? (Relapse) Jilaaaasnumanasluain waznaunily Soulsadn
- ;Eﬂwnéi’um%’nmﬁyfmé’wmm (After loss to follow-up)
2. On-treatment
- pjﬂqzlﬁﬁﬁé’q%’nmﬁwgmmu,mﬁ 1 nALANUZINDLAAUN 2 é’awm’h’yﬂag
3. Pre-treatment

- filefilseiRAndaAugloe MDR-TB

e o L
1

2

- filheanAaagluiunfinnugnaas MDR-TB g4 laun Baust Aaawaw nguilszansdnaumanasiu
waam
- fiilefifilsa Afianudasnanisiflu MDR-TB léun filhednlsafinaida HIV
4. néwﬁ"mﬁmmimm Xpert MTB/RIF WU Rasn Rifampicin
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Vel - = < v e
[ B‘J}I?J’m']iWi?JJJNaLE]ﬂWJLSEJ?NﬁEJ'mJIiﬂ ]
[

v
[ key populations for TB*]

[ AFB smear + J [ AFB Smear- j

v
-+ Gushwiaulsn —»[ Xpert MTB/RIF ]+
- #4935739 DST ‘ !
v v v v
MTB not detected || MTB detected, MTB detected, RR [ ua invalid v38 errorJ 1
R not Resistant || #3g R indeterminate l |
wnndiasan v v [Repeat Xpert MTB/RIF}*‘
fnaula Susnwindsa | |Repeat Xpert MTB/RIF v
{ fwa invalid ’
v v %30 error WiloulAn
) v
( MTB, RR } [MTB, R not Resistant S Al el BET

« WndRTAN

MDR-TB regimen FLD regimen dindula

#9529 SL-DST

e * nsal key populations WuzihliidensIavis AFB smear Wwaz Xpert MTB/RIF



nandszainsuanniANudInaIulsa (Key populations for TB)

Uszannsidgenainilsn

yaiay = o 1w
ginallsavisaniizideedainilsn

4

KAnwaLeylad (HIV)

AU (DM)
AuhelasuennagliAuiu W malignancy,
organ transplant, SLE Judu

FUne COPD wazguyv3

KU Silicosis

fuaelanladoss

AUherdRnsTIg Fadadntd
fATameymlaruins
AARELENRALALIAURAUNAAINARET
(alcohol-use disorder)

Adreineiduiulsn

€

JNaULsA (TB contacts) Maganizaeng

<3 £ 1

afnegdesndt 5 U) visedulainlse

). ey

e®e Db
®
o
D)

191y (nsanzet19Biggeenaiiivlae

Efe

U a

959 PALFIEe AnUI)

a—
ol

<

9373 (prisoners) kazymaINTuEoud)

e

YAAINTEASITeURY (HCW)
LssUAADUENEIINUTEINATITIAI LY
Tul3nga uaghAnnL
Hordeluiiduununesa Wy yuauLesn
AIENYINT AN

o deluanuiila viseanuauATIEn
AusseuliTieg
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[ Aeilsaniinudesgeieinlsaiesn j
v

MNFIFUNE Molecular testing o n3@UNe Culture & DST
(Genotypic DST) N (Phenotypic DST)

|

f v
FL-LPA® [Xpert MTB/RIF } ---------------------------

N

MTB, MTB, R not resistant MTB, R indeterminate
RR** MTB not detected or Invalid or error .

3 v v .
RR/MDR-TB** [ Non MDR-TB j Repeat -
¢ Xpert MTB/RIF
)
"
MDR regimen Start or continue v« . x : )
: nwaldu MTB, R indeterminate
FLD regimen | ¥ 4
7 J or Invalid or error YUNUBULAY )
A
[ UTugnsenmuna Phenotypic DST (Individualized drug regimen) ]4—

MBIA  *ATIARLANNENING AFB smear UIN
** 4371579 second-line DST



uuwmmsmqqmqﬁ’mﬂﬁﬁamﬂﬁawmmm.lmm"lfar;'mmumﬁ 2 (Second-line drug DST)

[ #U2e RR/MDR-TB ]
|
v ) v
n539 SL-LPA nagaun1sAseIngy FQs NA@BU phenotypic SL-DST
waze12a SLDs (d1la1Ne smear+ wag -) b ADYITIUA
[
L v
Aeengs FQs limeenngu FQs @amsmaa‘u invalid]
way/ 139 812n SLDs Laz812n SLDs v —
SONALNZIY DU

(3098 pre-xDRTBv3e XOR-TB | (  dedsMDRTB | [FWIREOU molecular
test* 41
@ + +

USnwagnssun1sg@enny | | Ransaunsnwgasen shorter/
TulsAnoeLiNenMuUAgn e conventional MDR-TB
g
— .
Usugnsenmuna DST (individualized drug regimen) }
b

nAWWA  * molecular test finsaedn 019433 SL-LPA, real-time PCR %38 DNA sequencing



s1an19agrauasl)inn1sinlsn ang. 3 UATAIT9A

Traditional method

TENITATIAA AIRENNAIRTIA TTEUSLINITIENTIUNR

W1zl Tam9e Solid media AatNUlsEIan anau 1aan 9 flani

WWISLTaA9E Liquid media AaaganNszian aniu 1Ran uas 7 dlanna
tasnae

nagaumnlifasg Streptomycin, | Aradradadiulsaninisidatuly 4 §Umvi s

[ = =
Isoniazid, Rifampicin L@ Ethambutol | 21119 LUAINTRRINITLURD FIENTUNALNIELTER

nagaumNlifagn Pyrazinamide | Aaadradadinulsaiiwisidatiuly 4 §Umvi uas
ANMNTUAIUTARINNSTLUAT S UNALNIZLTD




s1an19agrauasl)inn1sinlsn ang. 3 UATAIT9A

Molecular method

TENITATIAA

A2ALNIFIATIA

TEEUTLINITIENTUNA

Sputum, Bronchoalveolar lavage, CSF,
Pleural fluid, Lymph node aspirate, Gastric

lavage @z Tissue

39U

Real-time PCR : m52au.da TB
LAz NTM

Sputum, Bronchoalveolar lavage, Tissue
LATA2E19L1Ta Mycobacteria NILWIELED
AUl URIMITLTINUTARIWITLUR

2 fla%i

Real-time PCR : nagaumula
Aag Isoniazid Waz Rifampicin

Sputum, Bronchoalveolar lavage, Tissue
LAZADENNTRIUNLTANNIE TR WU
ANMNTHANNTDRINITEUARY

2 dula%i
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Molecular method (6a)

TEANITATIAA

ABENIAIATIA

TLESLINITIENTIUNAN

LPA : nagauANlanagn Isoniazid
waz Rifampicin (1999111 MDR-TB)

Sputum 71 AFB 12N WATA2DEN9LTD
[ = @
saulsAaNinzidadulua LUK a
ATUITLUR

2 dien%i

LPA : nagauANlasasIngs
Fluoroquinolones LLag

NaN Aminoglycosides / Cyclic peptides
(99911 Pre-XDR waz XDR-TB)

Sputum LasA2aENLTRIUITANLNL
1T 2AU L WA U TULTIUTADIUITLUAD

2 d1UA19% BN
MDR-TB %54
WUNITADEN

Rifampicin

LPA : psauandinidaa NTM

AaE19LTa Mycobacteria NLWIZLTA
A1 UDIWTUTIFDRIWTLAR

2 dlmik
PURITILITUHR
LWIZLTEA NTM




Method

d91s18n19nsIamNEANG

funinilsn
nsNAILANLSA

l3AnALENIS AN

Qs 1 v o
ARSI NN AU

13AnAMLENS
RR & MDR

AMNATLSNNS

Solid media culture

Liquid media culture

DST:S, I, Ruaz E

DST : Pyrazinamide

Real-time PCR : TB & NTM

Real-time PCR : | & R

Xpert

LPA : First-line drug (I & R)

SN XN XS

LPA : Second-line drug

LPA : NTM identification

<\
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Hynn1sdensIanny

ligamgaanielilsunsy TBCM

aslayalisunsy TBCM lipsutau Inaanwizua AFB
nsandayaluludnsialinsuy

nsanlayana AFB ldngeanustag1eigIngaa

#9759 LUAFTIATNLNUT

mausldnaasnaliiuunzdau
suumrasnaliianzau

WAUA2aE19 A UIUIABAIN 3 MU






N9LAURIAINGIA

(=4 (% 1 1 [ %
NM9INUARENNLENYE (Sputum) d9mgaadtulen
UszLnniaume

1. Early morning sputum (Collection sputum) : IUARUALUAUARULEN
dudginundlanageniazlaanvsnianning

[ 1o 1 =y v 1

2. Spot sputum : nuwuliivuadawaat dlamalmannzannnwlais

£ %4
L

&
AUABUNITLNULANUS

@ v s o Y o yw @ & = Y 'y = =
1. thuthnsmatiazain wsamvinlansitluiisugn ivaadniArarmsuazandaluidlauau o
2. wiellaldnan 4 2-3 A5

L4 3 a o [ = =

3. lause ) aanusslimianuzaanainaina Inaannzasianeusituilanuiien

1 = a = =1 1 y & [

1u Faasuzatian lilduanelatlunas
4. anngusdmsniiinas Aas o Uaamanuzliluaasmausllnedlwuuu ldg

nihngaluuiu ivaiinndensa

5. anuianieayliazain



N9LAURIRINTIA

13 N1ATAID NN LUNIZAN

1ssLnnA1a819 Usnms

LANUE (Sputum)
i ludunas (CSF)

mmnmumq | URIF19IN8Y (Body fluid)

ild@&19g (Urine)
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N19LNUAIRIFITIAA
MU RN NFIVSUL AL LA FIF2D N

% < [ o v [~ .
- paltluniduzgzaim o lamasiilunuy Sterile
- dhilalagin asnuarasnegalua waznuAan1sNsuNn HLaNWN

- Sputum - CSF
- Pus - Body fluid
- Urine - Pus

- Stool
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[ o 1 L 1 P= v v
NIUZENURAZUIFINIRENIN dAT.3 dlﬁﬂ']ﬁ‘ﬂu‘l_lﬂ‘léu

A9M52 Xpert

AIATAIALNISLTED 1158 LPA




N5 UIRIAIDENG

Cldmadreasluntduzgzain dadilnnuy waznunis NanliiGausas

. AFIAFAUSIEAzIBeANTN e NRAnT M auEliFauSas SUSUYAn LAENUETNBAGRN

1naduTauaneLEanns AUtz e QINAEANL A lANATABNTY

¥ v
%4 ¥

. Wgusgaziaanragiliglunuiihgialagnangssanienadi Jiinnisliuasuniu naimaas
ASIAFALAINYNABIIRILLUNDTNRIATIANLAIEIATIANNATI NAUUNA

. Weranaldlunnusid Ice pack Snanunissnieauds waziidaiasdfiisnis
<
R,
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Personal Protective Equipment
TB : Risk group 3 (PPE)
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