
viFIEfrkSavtßúviPaKkMhak ¬1¦ 

• vtßúviPaKkMhakKYrdwkCBa¢ÚnPøam²bnÞab;BIRsg;rYc  

• RbsinebImankarBnüareBlrvagkarRbmUlvtßúviPaK 

nigkardwkCBa¢Ún eKRtUv dak;vaenAkñúgTUTwkkk ¬smÁal;³ 

Gacdak;TUTwkkkrhUtdl; 7éf¶¦  

• RbsinebIminmanTUTwkkk KYrBicarNaeRbIsarFaturkSaTuk. 
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viFIEfrkSavtßúviPaKkMhak ¬2¦ 

viFIBIrEdlpþl;lTVplsmrmüKW³ 
1. 1% cetyl-pyridinium chloride (CPC) in 2% sodium chloride 

- RtUvEterobcMviPaKkñúgkMLúgeBl 7éf¶  
- eFVIkMhab;vtßúviPaKBIrdgmuneBlbNþúH 
- karbMBak;BN’GacnaMeTArklTVplGviC¢manminBit ¬mincab;Cab;eTAnwgLam¦ 

2. 10% trisodium phosphate 
-   RtUvEterobcMviPaKkñúgkMLúgeBl 24em:ag 

12 

*smÁal;³ viFITaMgenHminRtUv)anENnaM[eRbICamYyfñalbNþúHraveT/ dak;bBa©ÚlEt fñalrwgEtbu:eNÑaH 



viFIdwkCBa¢ÚnvtßúviPaK 

RbB½nVevcx©b;bICan; 
• (i)dbEdlminelcTImYy mansmÖar³Ck;Twk  
• (ii) karevcx©b;TIBIrkarBarkarelc EdlmansmÖar³Ck;TwkbEnßmeTot  
 sRmab;lkçxNÐdwkCBa¢ÚnRtCak; Twkkk b¤Twkkks¶Üt RtUvdak;BIxageRkAdbTIBIr. TwkkkesImRtUvdak;kñúg 

]bkrN_sRmab;dak;Edlminelc. 

• (iii) kBa©b;sRmab;dwkCBa¢ÚnEdlmaMCab;BIxageRkA ¬karBarvtßúxagkñúg 

min[xUcxatkñúgeBldwkCBa¢Ún¦ 
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karTTYlvtßúviPaKEdlcUlmk 

1> RtYtBinitüemIlRbGb;EdlbBa¢ÚnmkrkemIlsBaØaelc.  

2> rMgab;emeraKxageRkARbGb;EdlbBa¢Únmk. 

3> ebIkedayRbugRby½tñ nigBinitü]bkrN_dak;rkemIlkEnøg 

eRbH b¤Ebk)ak; 

4> rMgab;emeraKxagkñúgRbGb;. 
14 



vtßúviPaK nig TRmg;esñIsuM³ karFanaKuNPaB 

• eFVIetsþtamkaresñIsuMCalaylkçN_GkSrEtbu:eNÑaH 
• Fanafa TRmg;esñIsuMvtßúviPaKRtUv)anbMeBjeBjelj nigrkSaTukq¶ayBIvtßúviPaK    

• Fanafa vtßúviPaKmansøaksBaØasmÁal;enAelIcMehog ¬minRtwmEtelIKRmbbu:eNÑaHeT¦ 
• bdiesFvtßúviPaKNaEdlminmansøaksBaØasmÁal;RtwmRtUv 
• kt;RtaTukeBlevlamkdl;rbs;vtßúviPaKenAkñúgmnÞIrBiesaFn_ nigkt;RtaTukkarBnüar 

eBlNamYyenAelITRmg;r)aykarN_ ¬smÁal;³ kic©karenHKWsMxan;CaBiess kñúg 

krNIlT§plGviC¢man¼kugtamIen¦ 

15 

KMrUeKalneya)aysþIBIkarbdiesFvtßúPaK 



TRmg;esñIsuMrbs;mnÞIrBiesaFn_sRmab;bNþúHemeraK nig DST 
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Patient identification (ID): 

TB register number:____________ Previous TB register number:____________ MDR register number:_____________ 

Surname and first name of patient:________________________________  Age (yrs):_____ Sex:____ 

Ward / Department: __________________  Address: _________________________________ 

*HIV-status: Pos / Neg / Unknown     _________________________________ 
 
TB Disease type and treatment history 
Site:   pulmonary      History:  new (never treated before for ?1 month)  
    extrapulmonary (specify):_______________      relapse     
                   failure     
Previous treatment:   Cat.1            return after default 
        Cat.2            chronic excretor    
        Cat.4 (second-line drugs)         MDR contact 
        Other _________________      uncertain 
 
Origin of request:            

Region ID:_______________ District ID:_______________ Local laboratory ID:________________ 

Date specimen was collected: ____/____/20____ Specimen ID number:_______________ 

Local laboratory:   smear result: 1st ____    2nd ____   3rd ____ specimen  
      microscopy technique used:   hot Ziehl-Neelsen   direct smear 
               cold staining  concentrated smear 
           fluorescence  

Request for testing at the reference laboratory: 
Reason:   diagnosis       Specimen:  sputum   
     follow-up at …. months during treatment             sputum in preservative, type ……………  
       follow-up at …. months after treatment        other specify):__________________ 

Requested tests:   microscopy (type _______ )  culture   DST (first / second line)  

Person requesting examination:   Name:_________________________ Position:________________ 

* Information that can be disclosed optionally  ID = identification number or code 

lMhat;GMBIkarRbmUlnigdwkCBa¢ÚnvtßúviPaK 
 

 etImanGVIxusCamYyrUbPaBenH? 



etImanGVIxus? 

How do you handle the containers/specimens? 19 

cemøIy 

• RbGb;dak;ebIkcMh nigmin)ankarBarkarRCabTwk. 

• ]bkrN_dak;vtßúviPaK min)anx©b;edaylkçN³bBaÄreT. 

• ]bkrN_dak;vtßúviPaKxøHhak;dUcCaebIkcMh. 

• ]bkrN_dak;vtßúviPaKmin)aneFVIecjBIpøasÞikføaeT  

• RbGb;minmanesasRmab;cak;biT. 
20 



etImanGVIxus? 

21 

cemøIy 

• ]bkrN_dak;vtßúviPaKmandak;søaksBaØasmÁal;enAelIEtRKb 

minmanenABIcMehogeT¡  

• ]bkrN_dak;vtßúviPaKmYy min)aneFVIBIpøasÞikføa.  

22 



etImanGVIxus?  

23 

cemøIy 

• ]bkrN_dak;vtßúviPaKxøHmindak;søaksBaØaRtwmRtUv.  

• kardak;eQµaHsmÁal;minGacBwgEp¥kEteTAelITRmg;esñIsuMbu:eNÑaH 

eT. eKKYrdak;søaksBaØasmÁal;]bkrN_dak;vtßúviPaK 

¬TRmg;RtUv)aneKdak;eRkam]bkrN_dak;vtßúviPaK nigGacRcbUk 

Rcbl;cUlKñaedaygay¡¦ 

24 



dMeNIrkarviPaK nigkarbNþúHénvtßúviPaKkMhak 

*Adapted from materials developed 
by TB/CTA, GLI, USAID 

ម ៉ូឌុល ២-៣-៧ 

eKalbMNgénkarbNþúHbNþal 

• eKalkarN_ éndMeNIrkarviPaKvtßúviPaKkMhak 
• nitiviFIénkarrMlay nigedkugtamIen 

-  viFIsaRsþ Petroff ¬Edl)ansRmYl¦ 
- esTIl eBrIDIemom kø½rr:ay¼NaRTIy:Umkø½rrUr 
- N-Acetyl-L-cysteine (NALC) - sodium hydroxide 

• karbNþúHvtßúviPaKelIfñalrwg  

• karRKb;RKgKuNPaB elIdMeNIrkarviPaK 
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eKalkarN_ éndMeNIrkarviPaK 
•  vtßúviPaKkMhak KWCavtßús¥itGn§il EdlmanpÞúkemeraKFmµta  
•  dMeNIrkarviPaK rab;bBa©ÚlTaMg munkarsmøab;emeraKénvtßúviPaKkMhak 

- karrMlay³ edIm,IedaHElgemeraKrebg BIPaBs¥itGn§il ekasika 
b¤Calika EdlvaGacbgáb;cUl 
- karkMcat;eraK³ edIm,IbM)at;emeraKFmµta EdlrIkduHdalelOnCag 
emeraKrbg ehIyrMxanlT§PaBénkarduHeraKrebg 
- karRcbl;[sB  ébvtßúEdlRtUvrMlay 
- karRbmUlpþúM nUvemeraKrebg edaykarbgVil munkarerobcMeFVIPñas 
nigkarbNþúHelIfñal 
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viFIsaRsþ – nItiviFI sUdüÚm GIuRduksIut ¬Petroff EdlEksRmYl¦ 

ADD X ml  4% NaOH

1/ dak;cMNuHesµIKña én NaOH 4% nigvtßúviPaK 
2/ bitKMrbkMb:ug[Cit ehIyRkLúg[rlaycUlKña 
3/ rkSaTukry³eBl 15 naTI enAsItuNðPaB 20 eTA 25 ºC  
4/ cak;bMeBjbMBg;dl; 50 m/l CamYytMb:ugpUsVat (PBS)  
5/ dak;bgVil enAsItuNðPaB 8-10 ºC, 3000g ry³eBl 15 naTI 
6/ cak;EpñkxagelIecaledayRbugRby½tñ eTAkñúgFugkarBar karxÞay 

EdlmansarFatusmøab;eraKrebg  
7/ BRgavkMnkxageRkamvijedayeRbI 0/3 m/l PBS  
8/ eRbI BIEb:t edIm,Idak;bNþúHelI LJ BIrTIbCamYy 3-4 

dMNk;cMeBaHTIbnimYy²   
9/ erobcMPñassRmab; karBinitümIRkUTsSn_/ rkSasMNl; 

enAsItuNðPaB  4 ºC b¤ -20 ºC. 
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 viFIsaRsþ sUdüÚm GIuRduksIut  (Petroff Edl)anEksRmYl)  

 
•  KuNsm,tþi 

- gayRsYyGnuvtþ 

- pþl;karRKb;RKgd¾l¥cMeBaHGñkcmøgCaeRcIn 

- Rbtikr minéfø 

•  KuNvibtþi énnitiviFIenHrYmman³ 

- xøaMgkøa/ emeraKrebgrhUtdl; 70% RtUv)ansmøab; 

- minRtUv)anENnaM[eRbIsRmab;karbNþúHfñalrav   

viFIsaRsþ - nItiviFI 1% CPC–2% NaCl 

Xml 1%CPC containing 

specimen 
ADD X ml 1% CPC 

1.  dak;cMNuHsµIKñaén 1% CPC-2%NaCl eTAelIvtßúviPaK  

2.  Tuk[vakøayCarav kMLúgeBlbBa¢ÚneTA mnÞIBiesaFn_ (48 eTA 72 

em:ag/ sItuNÑPaB Fmµta ) 

3.  cak;bMeBj 50mL eTAkñúgbMBg; edayTWkbwt KµanemeraK 
(edIm,Ikat;bnßys¥itPaBGnæil)  

4.  mYlKMrbbiT ehIyRcbl;[sBVl¥ 
5.  bgVil enAkRmit  3000g ry³eBl 15 naTI BIrdg  

(sItuNðPaB enAkñúgbnÞb ; ) 

6.  cak;EpñkxagelIecal edayRbugRby½tñ eTAkñúgFugkarBarkarx©ay 

EdlmansarFatusmøab;eraKrebg 
7.  BRgUvkkrxageRkamvijedayTwkbiTEdlenAsl; 

8.  dak;bNþúHelI LJ BIrTIb CamYy 3-4 dMNk;cMeBaHTIbnimYy²  
6 



        viFIsaRsþ 1% CPC–2% NaCl   
•  KuNsm,tþi 

- CPC GacRtUv)aneKeRbIenAeBlmankarBnüar kñúgkarCBa¢Ún 

vtßúviPaKekIteLIg ¬rhUtdl; 7 éf¶¦ 
- karrMlay b¤karedkugtamIenekIteLIg kMLúgeBldwkCBa¢Ún 
- mincaM)ac;dMeNIrkarviPaKbEnßm 

•  KuNvibtþi 
- PñasGviC¢manminBit GacekItmaneLIg ¬PñasminCab;l¥eTAelILam¦ 
- minsRmab;eRbIR)as; CamYynwgkarbNþúHelIfñalrav 

 

karerobcMkarGnuvtþnItiviF I NALC / NaOH 
• viPaKvtßúviPaK[elOntamEtGaceTA)an 

b¤rkSavaTaMgenaH enAsItuNðPaB 2-4 ºC. 

• RKbtMbn;EdleFVIkar CamYynwgRkdas; 

Ck;Twk ehIy)aj;l,aysmøab;emeraK  
• erobcMbBa¢IRtYtBinitüsmÖar³CalaylkçN_

GkSr ehIyerobcMsmÖar³eRbIR)as; Rbtikr 

nigvtßúviPaK enAkñúgTUsuvtßiPaB. 
• eFVICaQut EdlesµInwgbrimaNpÞúkrbs; 

m:asIunbgVilmYy ¬kñúgmþgBI 8-16 

vtßúviPaK¦. 
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karerobcM NALC / NaOH 

•  karerobcMl,ay NaOH / Na citrate mYylIRt 
- Efm NaOH 20RkameTAkñúgTwkbit 0/5 lIRt ( NaOH 4%) 

- Efm Na citrate 14/5Rkam eTAkñúgTwkbit 0/5 lIRt (Na citrate 2.9%) 

- layl,ayTaMg 2 eTAkñúgdb 1 lIRt
- GUtUkøavsmøab;emeraK 15 naTI, sItuNðPaB 121 ºC, 21 PSI 

•  føwg  NALC ¬Efm 0/5 Rkamkñúg 100 mIlIlIRténTwkrMlay¦ 
- dak;enAkñúgTIbEdlmanKMrbmYlesþrIl 
- biTsøak nigTuk enAsItuNðPaBenAkñúgbnÞb; 
- rMlayenAkñúgsUluysüúg NaOH / Na citrate enAéf¶eRbIR)as; 
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1000 mL 

 karerobcMsRmab;karbNþúHelIfñalrwg 
  fañlbNþúHrwgsMrab;cab;yknUvkarduHdalénemeraKrebg ¬TB¦ 

 yk Lowenstein-Jensen (LJ) ecjBITUrTwkkk enAéf¶muneRbIR)as; edIm,I[ BYkvasRmbeTAnwg 
sItuNðPaBenAkñúgbnÞb; 

 cak;TwkEdlmanecjBITIb edayRby½tµ eRBaHenHGacCaRbPBénkarcmøgemeraK  
 biTsøakelI LJ cMnYn 2 CamYynwgelxvtßúviPaKnImYy² 

  fñal;bNþúHrwg sMrab;karcab;)anGñkcmøg b¤mIkU)ak;etrIminEmnrebg EdlduHelOn (NTM) 

 dkfñalbNþúHmanQam ¬b¤fñalmanCIvCatiepSg²¦ecjBITUrTwkkk ehIyTuk 
[vavilRtLb;eTAnwgsItuNðPaBbnÞb; 

 biTsøakfñalxagelIenHmYy CamYynwgelxvtßúviPaK 
  TukenAedayELk rhUtdl;dMeNIrkarviPaKvtßúviPaK RtUv)anbBa©b; 

10 



karcab;epþImnItiviFIdMeNIrkarviPaK 
• Rsg;kMhakdak;kñúgbMBg;bgVil)aøsÞIkKµanemeraK 

EdlmanKMrbmYl cMNuH 50 mIlIlIRt  
b¤ 

• epÞrkMhakeTAkñúgbMBg;bgVil)aøsÞIkKµanemeraK 

EdlmanKMrbmYl cMNuH 50 m/l/ 

¬RbsinticCag 10ml/  epÞrvtßúviPaKTaMgGs;¡¦ 
• RbsinCacg;/ cMNuHvtßúviPaKnimYy² GacRtUv)an 

tMeLIgrhUtdl; 10 m/l CamYynwgtMb:ugpUsVat 
(pH 6.8)  

- vagayRsYlkñúgkarbEnßmcMNuHd¾smrmü én 

NALC-NaOH enACMhanbnÞab; RbsinebI 

cMNuHvtßúviPaKman lkçN³sþg;da 
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• rkSa sMLI EdlRClk;eCaKedayl,aysMlab;emeraK enAniwgéd 

• eRbIeQI b¤ loop edIm,IepÞrkMhakxab;Gn§il  

nItiviFI1 NALC / NaOH 

 edIm,Ikat;bnßykarbegáItGaeGrUsuleGayenAtic 
bMput, ebIkTIb ehIycak;sarFaturavcUl 
edayRbugRbytñ½ nigyWt². 

 edIm,IeCosvag karqøgRbtikrEdlTuk/ 

eRbIRbtikrEdl)anrMElkkñúgTIbepSgdac;BIKña 

sMrab;vtßúviPaKnimYy². 
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nItiviFI2 NALC / NaOH 
• kt;sMKal;cMNuHvtßúviPaK (A), EfmcMNuHesµIKñaén 

l,ay NALC-NaOH (B) ehIybitKRmb eGaytwg 
• RkLúkTIbnImYy² fñm² enAel,ÓnmYylµm 

mineGayelIsBI 20 vinaTI (C) 

• RtLb;TIbnImYy²cuHeLIg 5 dg edIm,IeFVIeGay 
R)akdfal,ay NALC-NaOH b:Hdl;RKb;épÞxag 
kñúgTaMgGs;énTIb 
- eCosvagkarRkLúg b¤GRgYnxøaMg eRBaHskmµ- 
PaBenH GaceFVIeGay NALC KµanRbtikmµ 

• TukTIbbBaÄrenA sItuNðPaBbnÞb; ¬20°C – 30°C¦ 
ry³eBl 15naTI edIm,IkMcat;emeraK  

   b¤  
•  dak;TIb eTAelI Rbdab;GRgYnvil ry³eBl 15 naTI 

enAel,ÓnyWit RbmaN 400 rMCYl /naTI.  
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(A) (B) 

(C) 

ham BnüaeBlkardak;eGayRtUvnwgsarFatu NaOH!

• ry³eBl dak;eGayRtUvnwgsarFatu NaOH RtUvEtkMNt;[ Cak;lak; 
ry³eBl 15 naTI edIm,IkarBarkarsMlab;RCul énemeraKrebg 

 

•  RbsinRtUvkar karedkugtamIenxøaMgCagenH kMhab;dMbUg NaOH 
GacRtUv)andMeLIgeTA 5 b¤ 6° b:uEnþeBlevlaénkardak;eGay 
RtUvnwg NaOH minKYrEtRtUv)anBnüabEnßmeT 
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nItiviFI3 NALC / NaOH 

  layl,ayvtßúviPaK CamYytMb:ugpUsVat pH 
6.8 (A) eGay)an 50 m/l (B)  

  biTKMrbTIbeGaytwg ehIyRbLb;cuHeLIg 

CaeRcIndg (C) 

 KYrEteRbItMb:ugpUsVatEdl)anrMElkTuk 

sRmab;mYy²  
 tMb:ugpUsVatkat;bnßy skmµµPaB NaOH 

nigbnßyPaBxab;Gnæil nig pH rbs;l,ay 
 TwkbitesþrIl minGacRtUv)aneRbICMnYs 

tMb:ugpUsVateT eRBaH pH cugeRkay 

nwgmankRmitx<s; sRmab;kareRbIR)as; 

enAkñúgRbBn§½ MGIT  

 15 

(A) 

(B) 

(C) 

nItiviFI4 NALC / NaOH  

 kñúgTUsuvtþiPaB Rckl,ayvtßúviPaK eTAkñúg 

RbGb;bgVil EdlmansuvtßiPaBcMeBaHGaeGrUsul  

 bgVil enA 3000 x g ry³eBl 20naTI 

enAsItuNðPaB 4ºC 

- 3000 x g = RKb;RKan;lµm sMrab;emeraKrebg 

EdlGacEbkray):ayrgFøak;eTAkñúgkkr 

- 20 naTI enAsItuNðPa 4ºC = RKb;RKan;lµm 

edIm,Ifanafa kMedAEdlekIteLIgkñúgkMLúgeBl 

karbgVil minGacsMlab;)ak;etrIrebg 
16 



 nItiviFI5 NALC / NaOH 
 bnÞab;BIkarbgVil ebIkKMrbRbGb;suvtßiPaB enAkñúgTU 

suvtþiPaB ehIycak;EpñkxagelI edayRbugRbytñ½ ecjBI 

TIbnImYy² eTAkñúgFugsMramkarBarkarx©ay Edlman 

pÞúksarFatusMlab;emeraKrebg d¾smrmümYy (A)  

 biTKMrb ehIyCUtEpñkxageRkAénbMBg;nImYy² CamYy 

és,epSImedayl,aysMlab;emeraK ¬eRbImYysMrab;mYy¦ 

b¤k¾eralnwgGNþatePøIg edayRbugRbytñ½  
 hameFVIeGayl,aysarFatusMlab;emeraK 

hUrcUlkñúgTIb. 
• eRbIbMBg;bWtfµIsRmab;vtßúviPaKnimYy² rMlaykkr 

eGayeTACal,ayeLIgvijCamYytMb:ugpUsVatesþrIl 1-2 

m/l edayeRbI bMBg;bWt 1-3 m/l 
 cMNuHl,ayKWEp¥kelItRmUvkar énviFIsaRsþbnÞab; 
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(A) 

(B) 

kardak;bNþúHelIépÞ LJ 

 dak; 0/1-0/2 m/l ¬2-4 dMNk;¦ énkkrnimYy²elIépÞ 
LJ BIr  

 LJ EdlerobcMCamYyBIruyvat eCosCagKøIesr:ul 
Gacdak;bNþúHpgEdr RbsinsgS½y M. bovis  

 BRgaykkr eTAelIépÞTaMgGs;rbs;fñal  

 biTKMrb ehIyCUtEpñkxageRkAénTIbnImYy² 
CamYyés,epSImedaysarFatusMlab;emeraK 
¬eRbImYysMrab;mYy¦ b¤k¾eralnwgGNþatePøIg 
edayRbugRbytñ½  

 hameFVIeGayl,aysarFatusMlab;emeraK 
hUrcUlkñúgTIb. 

 bnÞab;BIdak;bNþúH Tuk LJ epþktamfñal enAkñúgsItuNðPaB 
bnÞb; ry³eBlCaeRcInem:ag edIm,IeGay 
vtßúravEdldak;bNþúHenaH RtUv)anRsUbyk 
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eRbIBIEb:tepÞrKñanemeraK/  eRbIcgáwseQI 

b¤lUbedim,IBaskkrelIépÞfñal 



karTuk[duHénfñal LJ 

 bnÞab;BIfñalRsUbykehIy bnæÚrKMrbbnþic ehIydak;fñaleTAkñúgTRmrfñal 

kñúgTUbNþúH 37 dWeRkes 

 dak;bNþúHfñal LJ elITRmrfñal enA 35-37 dWeRkes edaybnæÚrKMrb 2-7 

éf¶ edIm,IFanakarRsUbyk nigkarEckcayvtßúviPaKEdl)anbNþúH 

 bnþwgKMrb ehIybnþkarTuk[duH 6-8 s)þah_/ EqkemIlkarduHbnÞab;BI3éf¶/ 

7éf¶ nigerogral;s)þah_enAeBleRkaymk 

 eCosvagkarTukfñal[duH elITRmrCitTVarTUbNþúH BIeRBaHkarERbRbYleLIgcuH 

énsItuNðPaB edaykarebIkTVajwkjab; GacCH\TæiBlCaGviC¢man 

elIkarlUtlas; emeraKrebg 
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 dMNak;kalcugeRkay kñúgdMeNIrkarviPaKvtßúviPaK 
 bnÞab;BIfñalTaMgGs;)andak;bNþúH/ 

erobcMPñasedayBas 0/1 m>l ¬2 dMNk;¦ 

énkkr)at TMhM 1 x 2 s/m 

elILamEdl)ancuHelxsMKal;rYc 

 EtgEterobcMPñas bnÞab;BIdak;bNþúHRKb; 

fñalTaMgGs; edIm,IeCosvagkarkugtamIen 

 epÞrkkr)atEdlenAsl; eTAkñúgkUnTIb 2 

m/l ehIydak;[kk enA - 20 C 

sRmab;eFVIetsþeLIgvij b¤etsþepSgeTot 

¬GaceRCIserIs)an¦ 
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sMGatTUsuvtþiPaBbnÞab;BIdMeNIrkarviPaK 
• FugsRmam b¤TRmrEdlmanvtßúviPaK KYrEtRtUv 

)anbiTCit munnwgykvaecjBI TUsuvtþiPaB 

- karyksmÖar³EdlqøgecjedayRtwmRtUv 

BITUsuvtþiPaBeTAGUtUkøav KWsMxan; edIm,IeCos 

vagkarcmøgemeraKeTAbuKÁlikmnÞIrBiesaFn_ 

• vtßúEdlqøgGacRtUv)andak;enAkñúges,agEdlGac

GUtUkøave)aHecal)an Edldak;kñúgTUsuvtþiPaB 

- TwkRtUv)anbEnßmeTAkñúgfg; edIm,IeFVIeGay 

R)akdfa cMhayTwk nwgRtUv)anekIteLIg 

kMLúgeBl dMeNIrkarGUtUkøav 

•  CUt]bkrN_ ¬]> Rbdab;bWt¦ CamYyl,ay 

sMlab;emeraK munnwgdkecjBI TUsuvtþiPaB. 

21 

viFIsaRsþ NALC / NaOH: rMlwk 
• NALC témøéfø ehIy)at;skmµPaBy:agelOn 

-  NALC RtUvEterobcMral;éf¶eRbI 

- karGRgYnxøaMg én NALC kñúgl,ayman NaOH nwgeFVI[)at;bg;skmµPaB 

• dUcCamYyviFIsaRsþ Petroff eBlevlab:HBal;CamYy NaOH 

RtUvEt)anRKb;RKg[)anl¥ edIm,IkarBarkarsmøab;RCulelIemeraKrebg 

• RbsinRtUvkar karkMcat;emeraKxøaMgCagenH kMhab;dMbUg NaOH 
GacRtUv)andMeLIgeTA 5 b¤ 6° ¬RbesIrCagkarbEnßmeBlevla[b:HBal;¦ 

- edIm,IbnßykarqøghYsehtu 

- edIm,IeRbICamYyvtßúviPaKEdlkugtamIenxøaMg 

22 



cMNucsegçb 

• vtßúviPaKkMhak RtUvEtCavtßúEdlRtUvkarviFIsaRsþkMcat;emeraK 

EdlTak;TgeTAnwg karrMlay/ kareFVI[sBV/ karkMcat;emeraK 

edIm,IbM)at;ecal)ak;etrIEdleFVI[xUc/ nigkareFVI[xab; edaykarbgVil 

• viFIsaRsþEdlniymeRbIjwkjab; man³ 

- viFIsaRsþ Gin GaesTIl Gil sIuesþGIun¼sUdüÚm GIuRduksIud (NALC-

NaOH) viFIsaRsþ ¬fñalrav nigrwg¦ 

23 

dMeNIrviPaKvtßúviPaK 

lMhat; 

etImanGVIxusCamYyrUbPaBenH? 



manGVIxus? 

25 

cemøIy 

• kMb:ugvtßúviPaK nigTIbbgVilTaMgGs; ebIkcMhr enAeBlEtmYy 

• manrbs;rbreRcIneBk kñúgTUsuvtþiPaB 

• RbfuynwgkarkugtamIen 

26 



manGVIxus? 

27 

cemøIy 

•  TIb)ansresrelxEtelIKMrb. 

• cMNuHénkardak;bNþúHeRcIn. 

• TIbEdl)andak;bNþúH RtUv)anTuk[duHelIépÞfñal b:uEnþvtßúviPaKEdldak;bNþúH 

KWenAEpñkcMehog. 

• eFñIsRmab;dak;[duH KWeFVIBIeQI. 

• TIb)ancukCamYysMLI. 

28 



manGVIxus? 

29 

cemøIy 

• TIbEdl)andak;bNþúHmYycMnYn )anRtUvTuk[duHkñúgRbGb;eFVIBIRkdas;esþIg³ 

vaGacrEhky:aggay. 
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manGVIxus? 

31 

cemøIy 

•  karpÞúkTIbbNþúH edayKµansuvtßiPaB³ 

- pÞúkenAkñúgRbGb;Rkdas;esþIg 
- RbGb;RtUv)andak;KrelIKña³ RbsinebIRbGb;TaMgenaHdYlrlM TIbCaeRcIn nwgRtUvEbk¡ 

 
  

32 



manGVIxus? 

33 

cemøIy 

Kµan¡ 

• rebobrbbkargar )anerobcM tamkarcGg¥úlBIs¥at eTAkxVk;. 

•  kEnøgkargarminceg¥ót 

•  smÖar³caM)ac; sMrab;nItiviFIkarkMcat;emeraK KWenAkñúgTUsuvtþiPaB. 
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karerobcM karbNþúHemeraK 

nigkargarbnþbnÞab; 

BACTEC MGIT 960 System 

ម ៉ូឌុល ២-៣-៨ 

eKalkarN_énRbB½n§ MGIT 960 

fñalbNþúHrav(MGIT) pÞúkeTAedaysarFaturavEdleKsÁal;fava 

pþl;nUvGRtaduHRbesIr nigkarduHmIkU)ak;etrIkan;EtelOnCagmun. 

fñalbNþúHravenHmanP¢ab;GuksuIEsnCamYyPñak;garenA)atTIb EdlCa 

CMnYykñúgkareGaydwgBIkarduHmIkU)ak;etrI[)anelOnCagfñalbNþúHrwg. 



Rbtikr 

1> TIbfñalbNþúHrav MGIT 7.0 mL 

 - CasarFaturavRbePT Modified Middlebrook 7H9 broth Base 

 - man Casein peptone 

 - mansins½rpøúyG½rersg;enACab;CamYysuIlIkUn 

 - sarFaturavman]sµ½nkabUnic (CO2) 10% 

 

mansins½rpøúyG½rersg;enACab;CamYysuIlIkUn

Rbtikr ¬t¦ 

2> sarFatubEnßmsMrab;CMrujduH (MGIT Growth Supplement) 

 - eRbIsRmab;fñalbNþúHrav MGIT 7mL tube 

 - RtUvEtdak;bEnßmeTAelIfñalbNþúHrav MGIT munnwgdak;bNþúHvtßúviPaK  

 -  mansins½rpøúyG½rP¢ab;CamYysuIlIkUn 

 -  man]sµ½nkabUnic (CO2) 10% 



smasPaKsMrab;dak;bEnßmkñúgfñalbNþúHrav MGIT 960  

k¦ OADC Enrichment Medium 
 

 - Oleic Acid: manmuxgarsMxan;sMrab;emtabUlIsrbs;mIkU)ak;etrI  

 - Albumin (bovine): cab;ykGasuIdEdlKµanxøaj;EdlGacBuldl;mIkU)ak;etrI 
 - Dextrose: RbPBpþl;famBl 
 - Catalase: – bMpøajCatiBulEBrGuksuId 

 Polyoxyethylene stearate (POES): CMrujkarduHlUtlas; 

rbs;emeraKrebg M. tuberculosis nigCaCMnYysMrab;rUbragrbs;emeraK 

smasPaKkBa©b;bEnßm MGIT 960  

MGIT 960 Supplement Kit Components 

x¦ BBL™ MGIT™ PANTA™ 

- l,ay»sfRbqaMgnwgGtisuxumR)aN (Antimicrobial mixture): 

Polymyxin B 

Amphotericin B 

Nalidixic Acid 

Trimethoprim 

Azlocillin 

- Tb;sáat;karduHrbs;emeraKeRkABImIkU)ak;etrI 



karerobcMfñalbNþúHrav (MGIT 960) sMrab;bNþúHemraKrebg 
• rMlay MGIT™ PANTA™ CamYynwg 15mL énsarFatuCMrujkarduH (Growth Supplement) 

 - vas;ykEt 15 mL – kuMcak;ecjBIdbedaypÞal; 
 - eBlrMlayrYcehIy RtUvrkSaTukl,ay PANTA enAsItuNðPaB 2°– 8°C  

 nigGaceRbI)ankñúgkMLúgeBl 5 éf¶ 
• sRmab;lT§pll¥bMput cUrbEnßmsarFatul,ay PANTA enAeBlxøImunkardak;bNþúHvtßúviPaK 

kardak;bBa©ÚlTIb MGIT  
Inoculation of MGIT tube 

1> erobcMTIb MGIT Tube mYy 
2> cuHelxsmÁal;vtßúviPaKelITIbbNþúH  
3> bEnßml,aysUluysüúg PANTA 0.8 mL

4> bEnßml,aykMnkvtßúviPaKEdl)anlayy:agl¥cMnuH 0.5 mL 

5> RKb[Cit niglayedayRtLb;TIb 
6> CUtTIb nigRKbedayeRbIsarFaturm¶ab;emeraKmIkU)ak;etrI 

edIm,IeCosvagPaBkugtamIen 

MGIT tube

35
46

95
3 



kardak;bBa©ÚlnUvfñalbNþúHbEnßm 
eKalkarN_ENnaMrbs;GgÁkar CDC : 

 vtßúviPaKrbs;GñkCMgWTaMgGs;KYrEtbNþúHTaMgkñúg 
fñalbNþúHravnigrwg 

• sRmab;[emeraKmIkU)ak;etrIduHCaGtibrma 

• bEnßmkMnkvtßúviPaKedkugtamIenrYc 0.1 – 0.25 mL 

eTAelIfñalrwg LJ 

kardak;kemþAkñúgTUbNþúH (Incubator) 

• TIb MGIT Edl)andak;bBa©ÚlrYc KYrdak;kñúg]bkrN_ MGIT 960 
bnÞab;BIEsánTIbnImYy² . 

• ryeBlbNþúHsMrab;fañlrav³ 42éf¶

• ryeBlbNþúHsMrab;fañlrwg³ 8s)þah_ 



karrkemeraKduHviC¢man 

• ]bkrN_nwgpþl;sBaØa enAeBlkarbNþúH eLIgeTACaviC¢man 

• brikçar MGIT bgðajBIeBlNaEdlTIb køayCaviC¢mansRmab;karduH ehIyePøIgBN’ 

ébtgbgðajenARtg;TItaMgBitR)akdénTIbviC¢man 
 

• karduHmIkU)ak;etrI elceLIgCaRKab;² nigmin l¥k;eBkeT ehIyFøak;cuHeTAeRkam. 

karrkemeraKduHviC¢man 
• ykecjBI]bkrN_ GnuvtþPñasnigbMBak;B’N Zielh 

Neelsen  

• dak;bNþúHelIfñalbNþúH)ak;etrImanQam (BAP) 

edIm,IbBa¢ak;PaBKµan kugtamIen 

• Pñas AFB viC¢man nig KµankugtamIen ³ 
raykarN_Ca³ {viC¢man} (ID Pending) 



ktþaEdlb:HBal;dl;eBlevlaénkarduHviC¢man 

1> cMnYnemeraK AFB Edldak;bBa©Úl 

2> RbePTRkummIkU)ak;etrI 
3> vtßúviPaKmkBITIkEnøgEdlmanrebgeRkAsYt 
4> sßanPaBBüa)alrbs;GñkCMgW 
5> eb:has;(pH) rbs;vtßúviPaK 
6> kar)at;bg;mIkU)ak;etrIkñúgeBlbgVilkñúgm:asuInsg;RTIh‘Vúy 

brikçarbgðajkarbNþúHviC¢man 

• viC¢manminBit False Positive 

- mineXIjmanGtisuxumR)aNenAelIPñas 

• dak;cUlkñúgbrikçarvijedIm,I[TIbbBa©b;ryeBlkarbNþúH 

• dak;cUleLIgvijkñúgkMLúgeBl5em:ag 

- cab;epþImkMNt;CafµInUveKalkarN_viC¢man 

- rkSaGMNacetsþBImunnigryeBlbNþúH 



karerobcMeFVIetsþEdlbrikçarbgðajkarbNþúHviC¢man 

Pñas AFB Smear 

 - RbsinebIfñalravemIleTAl¥k; b¤kugtamIen edayminKitBIPñas 

RtUvbNþúHbnþenAelI BAP edIm,IBinitü)ak;etrIEdlkugtamIen 

 - RbsinebIPñasGviC¢man ehIyTIbminkugtamIen 

RtUvdak;cUleTAkñúgm:asIunvij nigeFVIPñaseLIgvijbnÞab;BI1-3éf¶ 

eRkay 

brikçarbgðajkarbNþúHviC¢man 

• PaBkugtamIen³ 
- emeraKeRkABIemeraKrebgk¾GacduH nigecjsBaØaviC¢manEdr 
- kugtamIenGacpÞúk AFB layKñapgEdr 

• TIbEdlkugtamIenGacerobcMviPaKeLIgvij edayedkugtamIeneLIg 

vijBIvtßúviPaKEdlenAsl; rW BIfñalkugtamIenlayKña nigbNþúHkñúg 

fñalravfµImYyeTot. 
- karedaHRsaybBaðaqøgxUc manBiPakSaenAkñúgmU:DulmYyeTot.  



kardak;[dac;BIeKnUvmIkU)ak;etrIBIkarbNþúHbNþalEdlkugtamIenb¤laycUlKña 

1> epÞrfñalravkugtamIenlayKñaTaMgmUl rWvtßúviPaKenAsl; cUlkñúgTIb 50ml 
2> bEnßmsUlusüúg 4%NaOH kñúgbrimaNesµIKña  

3> lay nigdak;bBaÄrry³eBl 15-20naTI edayRtLb;TIb. 
4> bEnßmtMbu:gpVsVat pH 6.8 eTAelIKMnUsl,ay 40-45mL mark. Mix. 

5> dak;bgVilry³eBl 15-20naTI kñúgel,Ón 3000xg. Decant. 

6> dak;[rgmþgeTottMbu:g 0.5 mL buffer. Mix. 

7> dak;bBa©Úl 0.5mL eTAkñúgTIb MGIT fµI . 
8> dak;cUlkñúg MGIT nigsegátrkemIlkMeNIn.  

 

 cat;TukTIbCavtßúviPaKfµImYy. 

karqøgxUcedaysar)ak;etrI 

eKalkarN_ENnaMrbs;GgÁkar CDC :  

 fñalbNþúHrwg³ GRtaqøgxUcrhUtdl; 5°  

 fñalbNþúHrav³ GRtaqøgxUcrhUtdl; 7-8°  

 RbePTfñalbNþúHTaMgGs;³ GRtakugtamIen 5 + 2% 

 * RbsinebIGRtaqøgxUc < 3% contamination rate, Gacbgðaj 

BIdMeNIrkaredkugtamIenF¶n;F¶reBk 



ktþaGRtaqøgxUcx<s; ¬7°¦ 

1> karedkugtamIenminRtwmRtUv b¤minRKb;RKan; 

2> karedkugtamIenminRKb;RKan;énvtßúviPaKxab;Gn§ilxøaMg 

3> eBlrkSaTuknigdwkCBa¢ÚnvtßúviPaKeRkayBIkarRsg;yUreBk 

4> kareRbIsMPar³minesÞrIl 

5> RbtikreRbIR)as;kugtamIen 

CMhannanaenAkñúgkarTb;sáat;GRtaqøgxUcx<s; 

1>  begáInkMhab;sUdüÚmGuIRduksuId NaOH 

2>  begáInkMhab;l,ay PANTA  

3>  eRbI 1 b¤ 2 mþg² nigkt;Rta . 
4>  RbsinebIman)ak;etrIEdleFVI[qøgxUcTUeTA cUrBinitüemIlPaBesÞrIlrbs;RbtikrTaMgGs;. 
5>  kat;bnßyeBlevlarvagkarRbmUlnigkarerobcMviPaKvtßúviPaK. 
6>  dwkCBa¢ÚnvtßúviPaKenAkñúgsItuNðPaBRtCak;. 
7>  RtLb;TIbenAkñúgkarerobcMkm©at;emeraK 
8> RbsinebImanbBaðaRbLak;qøgxUceday)ak;etrI Pseudomonas cUreRbIGasuIdGuksalIk 

b¤begáInkMhab;l,ay PANTA . 



karbNþúHbnþenAkñúgTIb MGIT viC¢man 

• bNþúHbnþkñúgTIb MGIT sRmab;mIkU)ak;etrIenAelIfñal LJ edIm,I³ 

- sRmab; DST 

- etsþdéTeTot 

- BinitürUbragkULÚnIrbs;emeraK 

- etsþRkUmU:EhSn 

- GMNHGMNageyageBlGnaKt 

bBaðakMhiténTRmg;kargar 
1> rUbPaBBBYkemeraK nigBN’lMGgminGacsegáItemIleXIjenAkñúgfñalbNþúHraveT 
2> karqøgxUcGacraraMgdl;karduHrbs;mIkU)ak;etrI 
3> karbNþúHviC¢manminGacmanTMnak;TMngCamYy CFU EdlmankñúgvtßúviPaKeT. 
4> TIb MGIT viC¢man GacpÞúkl,aybNþúHmIkU)ak;etrI. 
5>  karepÞrhYsehtuénPñak;garkat;bnßy b¤Gal;kalIGaceFVI[pøúyG½reTACaminBit 

6> b:g;taGacmanGnuPaBraraMgxøHmkelI MOTT .  



karrkeXIjkarduHénemeraKrebgkMpøic 
elIfñalbNþúHrwg 

*Adapted from materials developed by 
TB/CTA, GLI, USAID  

មូ៉ឌុល ២-៣-៩ 

ehtuGVIkarrkeXIjkarduHcaM)ac;? 
• karbNþúHemeraKrebgmanPaBrYsCagkarBnitürk AFB edaymIRkUTsSn_ 

- karBinitüeXIjedaymIRkUTsSn_ luHNaman 5000-10000 AFB kñúg 1 m/l 
- karbNþúHGacrkeXIj)an eTaHticdUcCa 10-100 )ak;etrImanCIvit kñúg 1 m/l énkMhak 

• ekasikamIkU)ak;etrIEdlmanCIvit GacmanRbeyaCn_ sRmab;viFIsaRsþeFVI 
GtþsBaØaN nigrkPaBsauM 

• kareFVIetsþesenTik énmIkU)ak;etrIRtUvkarbrimaNekasikaemeraKeRcIn 
- sRmab;eKalbMNgeGBIedmIsaRsþ 
- edIm,IGegátmUlehtu BIkarbraC½ykarBüa)al niglab; 
- edIm,IRcanecalkMhusEpñkmnÞIrBiesaFn_ 



karrkeXIjkarduHelIfñalbNþúHrwgmanpSMFatuBIs‘ut 

• fñalbNþúHrwg KYrEtRtUv)aneRbI 
- emeraKmYycMnYnGacminduHl¥ enAkñúg 
fñalbNþúHrav 
- karduHGacrab;cMnYn)an 
- lkçN³rUbsaRsþrbs;kULÚnIGacviPaK)an 
- gayRsYldwgGMBIkarkugtamIen 

karrkeXIjkarduHelIfñalbNþúHrwgmanpSMFatuBIs‘ut 
• vaefak eRbobeFobeTAkarbNþúHrav (MGIT) 

• zitefrNas;-GacrkSaTukenAkñúgTUTwkkkCaeRcInEx 
• fñal LJ Gac[mIkU)ak;etrICaeRcInRbePTduH)anl¥ 
• viFIsaRsþkMcat;emeraKepSg² GaceRbICamYy)an 

- Gacpþl;lTæplkñúgkarduH)anl¥Cag eBleFVIetsþ 
vtßúviPaKEdlmanlkçN³kugtamIen ¬]/ Twkenam b¤kMhak 
EdlbBa¢ÚnmkeRcInéf¶¦ 

• vahak;dUcCamankarqøgtictYckñúgkMLúgeBlerobcM 
nigkardak;bNþúH 

 



emIleLIgvij kardak;bNþúHelIfñalrwg 
 dak; 0/1-0/2 m/l ¬2-4 dMNk;¦ énkkrnimYy²elIépÞ 

LJ BIrTIb 
 LJ EdlerobcMCamYyBIruyvat eCosCagKøIesr:ul 

Gacdak;bNþúHpgEdr RbsinsgS½y M. bovis  

 BRgaykkr eTAelIépÞTaMgGs; rbs;fñal  
 biTKMrb ehIyCUtEpñkxageRkAénTIbnImYy² 

CamYyés,epSImedaysarFatusMlab;emeraK 
¬eRbImYysMrab;mYy¦ b¤k¾eralnwgGNþatePøIg 
edayRbugRbytñ½  
 hameFVIeGayl,aysarFatusMlab;emeraK 

hUrcUlkñúgTIb. 
 bnÞab;BIdak;bNþúH Tuk LJ epþktamfñal enAkñúgsItuNðPaB 

bnÞb; ry³eBlCaeRcInem:ag edIm,IeGay 
vtßúravEdldak;bNþúHenaH RtUv)anRsUbyk 
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eRbIBIEb:tepÞrKñanesþrIl  eRbIcgáwseQI 
b¤lUBedim,IBaskkrelIépÞfñal 

tarageBlevlaBinitüfñalbNþúHrwg 

kardak;bNþúH 

0 
eBl 

2 éf¶ 

• Eqkfavtßúrav)ans¶Üt
Gs; 

• mYlKMrb[Cit edIm,I 
karBarkars¶ÜtRCul
énfñal 

• cab;)anGñkduHcmøg
[xUcy:agelOn 

• cab;ykmIkU)ak;etrIEdlduHelOn 
EdlGacRcLMfaemeraKrebg 

1 s)þah_ 

• cab;ykkarbNþúHviC¢man
emeraKrebg 
nigmIkU)ak;etrIduHyWt 
epSgeTot 

2 - 7 s)þah_ ¬BinitüCas)þah_¦ 

• cab;ykemeraKrebg 
nigmIkU)ak;etrIduHyW
tepSgeTot ¬dUcCa 
2-3 kULÚnI¦ 

• RbsinGt;duH 
raykarkarbNþúHGvi
C¢man 

8 s)þah_ 



kugRtUlKuNPaBfñalbNþúHrwg 
• Cakarl¥ mnÞIrBiesaFn_ KYrEtGnuvtþkugRtUlKuNPaBelI fñalbNþúH 

EdlTijRsab; b¤eFVIedayxøÜnÉg edIm,IbBa¢ak; 
- PaBesþrIl 
- PaBrYs 

• kMNt;RtaRtwmRtUvénnItiviFIkugRtUlKuNPaBrbs;Gñkplit KYrEtRtUv)anTTYl 
edaydak;elxLÚt_;énfñal kñúgesovePA. 

• minRtUveRbIfñalEdlhYskMnt;kaleRbIR)as; 
 

karemIleXIj nigsNæanrUbsaRsþkULÚnI énemeraKrebgelIfñal LJ 

 emeraKrebg CaTUeTAmineXIjduHelIfñal LJ 
kñúgeBlticCag 1 s)þah_eT 

 emIleXIjduH CaTUeTA 3-4 s)þah_ 
 kULÚnIemeraKrebgFm μta elIfñal LJ KWduHegIbeLIg 
 eRKIm 
 gayEbk  
 dUcRkmYn 
 K μanBN’ ¬BN’Bgman; b¤sehIyelOgbnþic¦ 

 



karemIleXIj nigsNæanrUbsaRsþkULÚnI énemeraKrebgelIfñal LJ 

• kULÚnIFm μdaénmIkU)ak;etrI bUvis elIfñal LJ 
KWduHRkab² 
- tUc/ mUl 
- føa 
- épÞRCYj 
- EKmesþIgminesμ I 
- relagmanRKab;l¥ittUc²elIépÞ 
- BN’s 

• karbEnßm 0/5° Biruyva:t elIfñal LJ 
sRmYlkarduHdl; mIkU)ak;etrI bUvis 
ehIyGacCMrujkarduHegIbx<s;Cag 
 

karemIleXIj nigsNæanrUbsaRsþkULÚnI énemeraKrebgelIfñal LJ 

 kULÚnIrbs; M. africanum KW  
sMEb:t 
 eRKIm 
 duHRkab² 

 



Rby½tμ³ fñalbNþúHEdlmanemeraKrebg 
GacmanmIkU)ak;etrIepSgeTotlayCamYy 

karduHEdlmanmIkU)ak;etrIlayLMKña GacduHecjBIvtßúviPaKGñkCMgW 
GñkCMgWGacqøgeraKedayemeraKrebg nigmIkU)ak;etrIminEmnrebgrYmKña ¬]/ 

M. avium¦ 
Cajwkjab;eXIjenAkñúgvtßúviPaKBIGñkCMgWhIuvviC¢man 

b¤³ karduHEdlmanmIkU)ak;etrIlayLMKña GacbNþalmkBIvtßúviPaK 
EdlTTYlkarqøgBIbridæan 
mIkU)ak;etrI minEmnrebgBIbridæan ¬xül;/ FUlI/ TwkrUb‘ÍeN¦ 
¬]/ M. xenopi  BITwkrUb‘ÍeN EdleRbIsRmab;elogmat; GñkCMgWmuneBl 

Rsg;kMhak¦ 

karkugtamIenedaysaremeraKdéTeTot 
eTaHCabnÞab;BInItiviFIkMcat;karqøg/ )ak;etrIxøH/ BBYkpSit TRmg; mold, yeast, 

fungi Gacrs; nigeFVI[xUckarbNþúH³ 
• )ak;etrI 

- CaTUeTAminEmn Fn;nwgGasIut/ b:uEnþmYycMnYnGac Fn;nwgGasIut 
• Rhodococcus ¬Fn;nwgGasIut b:uEnþrag Coccus¦ 
• BBYk Nocardia ¬mYycMENkCa)asIuyFn;nwgGal;kulGasIutb:uEnþminmanTRmg;CaExSeKa¦ 

• pSitTRmg; mold b¤ yeast 
- CaTUeTAminFn;nwgGasIut/ ehIymanTMhMFMCagmIkU)ak;etrI 

• Fungi 

- CaTUeTAduHyWt 
- minFn;nwgGasuIt 
-  Hyphae Rkas;CagmIkU)ak;etrI 



épÞfñalbNþúHrwgGacRtUvRKbdNþb;eBjedayemeraKkugtamIen 

• emeraKkugtamIenxøHeFVI[mankar
)øas;bþÚrBN’fñalKYr[kt;smÁal 
-  pH fñalbNþúHGacxUc 
- BYkkugtamIenGacbegáItBN’ 

• emeraKepSgeTotGacBRgavfñal 
dUecñHfñalxUcTaMgRsug 

• emeraKrebgminGaccab;)ankñúg
lkçxNÐenH ehIyTIbbNþúHKYrEt 
RtUvGUtUkøavehIye)aHecal. 

fñalbNþúHmanqøgxUcmYyEpñk 
 fñalEdlmanqøgxUcmYyEpñkGacRtUv)anEqkrkemeraKreb

gral;s)þah_rhUtdl;s)þah_TI 8 
 karemIleXIjkarqøgBak;kNþal minRcanecalkarduH 

emeraKrebgeT 
 RbsinebIeXIjkULÚnI dUcemeraKrebg KYrEteFVI 

nigBinitüPñaseday ZN BIelIépÞénfñal. 
 ebIkarBinitüeday ZN bgðajfaman AFB 

eyIgGaceFVIkarkMcat;emeraK nigdak;bNþúHeLIgvij. 



karbBa¢ak;karkugtamIen 
• manemeraKkugtamIen KYrEt)anbBa¢ak;edaydak;mYycMENkbNþúH 

nigtamdankarduHelIfñalmanQam ¬b¤fñalmanCIvCatiepSgeTot¦/ Tuk[duHenA 
37 °C ehIyemIlbnÞab;BI 24-48 em:ag 

• Ep¥kelIlTæplkarBinitüPñaseday ZN nigkarbNþúHelIfñalmanQam/ 
karbNþúHGacbkRsayCaeRcIny:ag³ 
• eXIjmanEt AFB: 
� karbNþúHKUrEtbnþrhUtdl;kareFVIGtþsBaØaN nigPaBsaMu. 

• eXIjman AFB layCamYy minEmn AFB: 
 kabNþúHGaceFVIkarkMcat;emeraKeLIgvij nigdak;bNþúHelIfñalrwg. 

 eXIjmanEtminEmn AFB: 
 fñalbNþúHKUrEtRtUv)ansmøab;emeraK ehIye)aHecal. 

CMhanedIm,IkugRtUlkarqøgxUcx<s;Cab; 
BinitüeLIgvijral;nItiviFI ehIyFanafaral;CMhanTaMgGs; 

EdlmankñúgnItiviFIRtUv)aneFVItam. ebIenAEtmankugtamIenx<s; GnuvtþdUcenH³ 

 EqkfaRbtikrTaMgGs;esþrIl. 

 begáInkMhab;sUluysüúgsUdüÚmGIuRduksIut 

 minRtUvbEnßmeBledkugtamIen CamYyl,ay NaOH‐NALC eRcInCag 15 naTI 



kugRtUlkarqøgxUcx<s; 
 vaCakarGnuvtl¥ EdlRbtikr)anrMElkCacMNuHtUc² ehIyeRbIEtmþg 

b¤rMElkvasRmab;vtßúviPaKmYy². sMNl;KYrEte)aHecal. 
 Fanafaral;buKÁlik)anRtLb;TIbcuHeLIg eBldMeNIrkaredkugtamIen 

dUcenHsarFatuxagkñúg)anlaysBVcUlKñal¥ ehIyral;EpñkénvtßúviPaK 
)anb:HCamYy NAOH. 

 BüayambnßyeBlrvag karRsg;kMhak nigkarGnuvtþviPaK. 
ebIvtßúviPaKRtUvkarTukCaeRcInéf¶ eRbITUTwkkk ebIGac. 

 bBa¢ÚnvtßúviPaK edaydak;kñúgFugdac;edayELk EdlmanTwkkk CaBiess 
eBlGakasFatuekþA  

kugRtUlKuNPaB karbNþúH 
CaTUeTA³ 
• FanakarGnuvtþ)anRtwmRtUv sItuNðPaB nigkarEfTaMeTogTat;elI]bkrN_ 

nigsMPar³ 
RbcaMéf¶³ 
• EtgEtEqkemIlkalkMnt;eRbIrbs;Rbtikr nigfñalTaMgGs; munnwgeRbIva 
• kt;Rtakardak;bNþúHrbs;GñkmnÞIrBiesaFn_/ karBinitü nigkt;Rta. 
• rkSakMNt;RtavtßúviPaK Edl)aneFVIviPaK nigdak;bNþúH kñúgLÚt_nimYy² 

 



kareFVIGtþsBaØaNdMbUg énemeraKrebgkMpøic 
• BinitüemIlfñalbNþúHrwgEdlduHviC¢man cMeBaHrUbragkULÚnI 

emeraKrebgkMpøicEdl)anerobrab;BImun 

 

• kñúgkrNImaneXIjduH erobcMeFVIPñas ZN edIm,IbBa¢ak;BIvtþman 
AFB 

eFVIPñasedIm,IbBa¢ak;BIvtþman AFB 
• ykemeraKbnþicEdlduHelIfñal LJ ehIyrUsbMEbkva CamYy 1 

dMNk;tMb:ugesþrIlelILam. 
• b¤bgVilfñalbNþúHrav[xøaMg ehIybWtyk 0/1 m/l dak;elILam 
• edIm,I[vaCab;elILam)anl¥ EfmcMNuHesμ IKña ¬0/1 m/l¦ 

énl,ayesr:Um 20° rbs;TnSay b¤kUneKa 
Edl)anrkSaTukCamYy0/02 ° thiomesol nigepNul. 

• smaCikemeraKrebgkMpøic tamry³mIRkUTsSn_bgðajragdUcBs;ExSeKa 
RbEvgERbRbYl b¤CaduMExS. 

• ExSPñasviC¢man Afb EdlykecjBIkULÚnI b¤BIfñalrav 
KWKitsnμt;faviC¢man. 

• karduHKYrEt)anEqkrkPaBsuT§ ehIykareFVIGtþsBaØaN KYrEtRtUv)an 
bBa¢ak;edaysnμt; edayeRbInItiviFIeFVIGtþsBaØaNEdlTTYlsÁal; 



karkt;RtalT§plkarduHviC¢man 
• cuHlT§plkarbNþúHPøam² ¬viC¢man/ GviC¢man/ kugtamIen¦ kñúgbBa¢IrmnÞIBiesaFn_. 
• karduHelIfñalrwg KYrEtRtUv)ankt;RtaCaTRmg;Bak;kNþalbrimaN³ 
ebIK μaneXIjduH   raykarN_ “GviC¢man” 
ebIeXIjduH 1-19 kULÚnI    raykarN_ “viC¢man” ehIycMnYnkULÚnI 
ebIeXIjduH 20-100 kULÚnI    raykarN_ “viC¢man ¬1 +¦” 
ebIeXIjduH 100-200 kULÚnI    raykarN_ “viC¢man ¬2 +¦” 
ebIeXIjduH 200-500 kULÚnI    raykarN_ “viC¢man ¬3 +¦” 
ebIeXIjduH eRcInCag 500 kULÚnI    raykarN_ “viC¢man ¬4 +¦” 
ebIeXIjkarbNþúHqøgxUc   raykarN_ “qøgxUc” 
• EtgEtepÞóg[RtUvKñaelxelITIb CamYyelx nigBt’manGñkCMgWkñúgmnÞIBiesaFn_. 
• kt;Rtaéf¶pþl;lT§plkarbNþúH 
• cuHeQμaH b¤GkSrsmÁal;Gñkpþl;lT§pl 

karpþl;lT§pldMbUg ¬RbsinebIkareFVIGtþsBaØaNRtUv)anBnüa¦ 

• kt;RtaetsþbBa¢ak;karduHviC¢man edayPñas nig¼b¤ lkçN³rUbsaRsþ kULÚnI 
b¤kugtamIen Pøam² 

 

• eXIjmanduH AFB bnþeFVIGtþsBaØaNemeraK 

• lT§plPaBsaMufñaM pgEdr ¬ebIRtUv)anesñIsMu¦ 



raykarN_dMbUgeBleXIjduHelIfñalrwg 
• TMhMkarduHviC¢mancMeBaHmIkU)ak;etrIEdlmanlkçN³CaemeraKrebg 

KWEp¥kelI karBinitüPñas AFB nigrUbsaRsþ kULÚnI elIfñalrwg. 

• lT§plcugeRkay nwgRtUv)anpþl;edayEp¥kelIviFIsaRsþeFVIGtþsBaØaN 
emeraKCak;lak;rvag 2-4 s)þah_. 

karbNþúH)anRtUve)aHecaledaysarkugtamIen 

 karbNþúHKYrEtRtUv)anraykarN_fa  karbNþúHkugtamIen 
“Contminated culture”. 

 

 ebIGac KYrEtsMuvtßúviPaKmYyeTotedIm,IeFVIetsþ 



TRmg;r)aykarN_mnÞIrBiesaFn_dMbUgeBjelj KYrman³ 

• elxerogmnÞIrBiesaFn_ 
• éf¶Rsg;vtßúviPaK 
• éf¶TTYlvtßúviPaK 
• viFIbNþúH 
• viFIraykarN_CaBak;kNþalcMnYn 
• éf¶raykarN_ 
• htßelxaGñkmnÞIrBiesaFn_ 

 

TRmg;r)aykarN_mnÞIrBiesaFn_dMbUgrbs; WHO 



cMNucsegçb 1 
• karbNþúHrkemeraKrebg KWmanRbsiT§PaBxçs;CagkarBinitüedaymIRkUTsSn_ 

 
• kareFVIetsþrkPaBsaMu tRmUvemeraKmanCIvit 

 
• karbNþúHcab;emeraKrebgelIfñalrwg KWefakCag/ RTRTg;karduH mIkU)ak;etrI 

PaKeRcInl¥/ karduHrab;cMnYn)an/ rUbrag nigBN’ kULÚnI GacemIleXIj. 
 

• BinitürkkarduH ¬fñalrwg¦ Cas)þah_ 
 

cMNucsegçb 2 

• bBa¢ak;karduHemeraK edayrUbrag kULÚnI nigedayrUbragekasika 
¬bMBak;BN’ hSIúl-Enlsin¦ 

• lkçN³TUeTA kULÚnI emeraKrebg elIfñal LJ: 
 eRKIm 
 gayEbk  
 dUcRkmYn 
 K μanBN’ 

• kt;Rta nigr)aykarN_ lT§plkarbNþúHPøam² 
 



viFIsaRsþsRmab;eFVIGtþsBaØaNemeraKrebg 
Mycobacterium tuberculosis 

*Adapted from materials 
developed by TB/CTA, GLI, 
and USAID 

ម ៉ូឌុល ២-៣-១០ 

karEjkecj nigkareFVIGtþsBaØaNRbePTemeraK mIkU)ak;etrI

dMeNIrkarGnuvtþénkMhak b¤vtßúviPaKepSg² dMeNIrkarGnuvtþénkMhakdMeNIrkarGnuvtþénkMhakdMeNIrkarGnuvtþénkMhak
karBRgav 
nigkarbM)at;karqøg 

NaOH-NALC 
karbgViledayeRbI at;karqøgat;karqøg

kMNk)at Pñas ¬BinitürkemeraKrebg¦ 

karbNþúH 
fñalbNþúHrwg 
emeraKEdlduH 
3-6 s) þah_ karrkeXIjkarduHén AFBkarEjkecj 

kareFVIGtþsBaØaN 
•*etsþCIvKImIsamBaØ ¬4-8 s)þah_¦ 
•karBinitürkGasIutnuekøGic ¬2-3 em:ag¦ 
•karviPaKesenTik ¬2-3 em:ag¦ 
•*bnÞHcab;ykGg;TIEsn ¬30 naTI¦ 

1 éf¶ 

CDC / NCID



kareFVIGtþsBaØaNemeraKrebgtamviFIsamBaØ 

• lkçN³rUbsaRsþ ¬kULÚnI¼ekasikar¦ 

 

• etsþCIvKImI 

 

• karcab;ykGg;TIEsn ¬plitplfµI¦ 

lkçN³énkarduH³ sItuNðPaB 

• sItuNðPaBkarbNþúH 
  
  35 eTA 37°C 
 

• emeraKrebgminduHl¥eTenAeRkABI 
sItuNðPaBkñúgcenøaHenH 



lkçN³énkarduH³ GRtaénkarduH 
• emeraKrebgduHyWtNas; 

- emeraKmIkU)ak;etrI nigRbePT)ak;etrIepSgeTotCaeRcIn bMEbkxøÜnerogral; 1-2 em:ag 

- edayEp¥kelIl½kçx½NÐénkarduH vaRtUvkareBl 18-24 em:ag 

sRmab;[ekasikaremeraKrebgbMEbkxøÜn¡ 

Dahl, 2004, FEMS Microbiol Ltr 240:15 

lkçN³énkarduH³ GRtaénkarduH 

• fñalbNþúHrwg 

- kULÚnI emeraKrebgCaFmµtaminGacemIleXIjeT Tal;Etdl;eBl 3-6 

s)þah_énkarbNþúH 

- RbsinebIeXIjduH ticCag 7 éf¶ vaRbEhlCaminEmnemeraKrebg 

• RbePTmIkU)ak;etrIEdlduHelOn ¬mIkU)ak;etrI minEmnrebg-NTM¦ 

• karqøgemeraKFmµta b¤Gñkcmøgedaybridæan 



lkçN³rUbsaRsþ kULÚnIemeraKrebg 

• kULÚnI manEKmminesµIeTogTat; 

ehIyBUnKrenAkNþal 

• kILÚnI s¶Üt eRKIm 

ehIyeXIjdUcRkmYn 

- BN’Bgman; 

¬sehIyelOgbnþic¦ 

- minbegáItBN ’ 

7H10 medium – 14 days (100X) 

minEmnral;karduHyWt AFB suT§EtemeraKrebg¡ 

• minbegáItBN’ GacCaemeraKrebg 

 

 

 

• begáItBN’ minEmnemeraKrebg 



]TahrN_ RbePTkULÚnI én NTM 

kULÚnIrelag ¬BYkduHelOn¦ 
kULÚnIbegáItBN’ 

M. chelonae M. triplex M. simiae 

Bgecon 
BYkduHyWt 

ekasikarrUbsaRsþ³ karbMBak;BN’eday hSIl-Enlsin 

• PñasecjBIfñalbNþúHrwg 

b¤fñalbNþúHrav/ bMBak;BN’eday 

hSIl-Enlsin 

- CaExSBYr 

 

- CaKMnr/ CaduM 

 

- CakMTictUc²/ CasrésqµaEbkEmk 



kareFVIGtþsBaØaNedayeRbIetsþ CIvKImI 

munkarcab;epþImkareFVIetsþ CIvKImI 
• edIm,I)anlTVplRtwmRtUv karbNþúHEdlsuT æ EtgEtRtUv)aneKeRbI 

sRmab;eFVIetsþCIvKImI 
- dak;mYycMENktUc elIfñalbNþúH EdlmanQam 
¬b¤fñalepSgeTotEdlmanCIvCati¦ edIm,IEqkrkPñak;garkugtamIen 
- dak;bNþúHenA 37 dWeRk es ehIyBinitüemIlkñúgkMLúgeBl 24-48 em:ag 

• nitiviFIkarGnuvtþsþg;da RtUvEt)anykmksRmbeRbI 
sRmab;mnÞIrBiesaFn_rbs;Gñk ehIyeFVItamedayBitR)akd 



nitiviFI cMeBaHetsþkarRbmUlCati nIj:asIun 

13 

karbkRsaylT§pl 

14 



cgcaM³ Eqkéf¶putkMNt;énbnÞHnIj:asIun edIm,IeCosvag GviC¢manminBit 

15 

etsþ Nitrate reduction 

• emeraKrebgbMEpøg nIRtat eTACa nIRTIt 

• NTM CaeRcInRbePT GacbMEpøg nIRtat pgEdr 

• karbNþúHEdlykmkeFVIetsþ³ 

- 3-4 s)þah_ Gayukal 

- manduHy:ageRcIn 

16 



• GviC¢man³ KµanBN’ 

• viC¢man³ BN’Rkhm ERbRbYlBIBN’páaQUkeTABN’RkhmCaM³ 

BN’páaQUkexSay = +/- 

BN’páaQUkc,as; = 1 + 

BN’páaQUkRkas; = 2 +  
 BN’Rkhm = 3 +  

 BN’RkhmRkas; = 4 +  

 BN’RkhmsVay= 5 + 

etsþ Nitrate reduction: lT§pl nigkarbkRsay 

POSITIVE 

17 

karRbmUlCatinIj:asIun¼ karbMEpøgCatinIRtat 

• nitiviFIkarGnuvtþsþg;da 

cMeBaHetsþkarRbmUlCatinIj:asIun 

nigkarbMEpøgCatinIRtat KWCaGnusasn_ 

• emeraKrebg – viC¢mancMeBaHetsþTaMgBIr 

• etsþTaMgBIrenH KYrEtRtUv)aneFVIkñúgeBl 

EtmYy eRBaHmIkU)ak;etrIepSgeTot 

Gacpþl;lTæplviC¢manEtmYymux 

EtminviC¢manTaMgBIreT 



kugRtUlviC¢man nigGviC¢man cMeBaHetsþnIj:asIun nignIRtat 

• nIj:asIun 

- viC¢man³ emeraKrebgkMpøic 

- GviC¢man³ mIkU)ak;etrI GavüÚm-GaMgRta EsluyEl kMpøic 

- GviC¢man³ fñalEdlminmankarbNþúH 

• nIRtat 

- viC¢man³ emeraKrebgkMpøic 

- GviC¢man³ mIkU)ak;etrI GavüÚm-GaMgRtaEsluyEl kMpøic b¤mIkU)ak;etrI bUvIs ¬BCG¦ 

- GviC¢man³ RbtikrKµanemeraK 

etsþ p-nitrobenzoic acid (PNB) assay 

•emeraKrebg GaceFVIGtþsBaØaNedayvaminduHeTenA 37 dWeRkes elIfñalbNþúH 

LJ manpÞúkCati p-nitrobenzoic acid (PNB)  

•l,ay AFB EdlykecjBIfñalbNþúHrwg b¤rav KWRtUv)anbNþúHelIfñal LJ 

eTrBIr 

•fñal LJ eTrmYypÞúkeday PNB 

•fñal LJ eTrmYyKµan PNB ¬kugRtUl¦ 

•¬GacRtUv)aneFVIkarbNþúH CamYy LJ etsþPaBsaMufñaM¦ 

•kMedAfñaleTrTaMgBIr enA 37 dWeRk es ehIyeRbobeFobkarduHbnÞab;BI 28 éf¶ 



emeraKrebgkuMpøicminduHelIfñalmanpÞúkCati p-nitrobenzoic acid (PNB) 

lT§pl 

karduHy:ageRcInelIfñalkugRtUl ehIy duHtic b¤minduHelIfñal PNB – 

emeraKrebg kMpøic. 

 

duHy:ageRcInelIfñaleTrTaMgBIr – mIkU)ak;etrIepSgeRkABIemeraKrebg. 

 

minduHelIfñalNamYy – etsþminGacbkRsay)an/ RtUveFVIsaeLIgvij. 

kugRtUlKuNPaB cMeBaHetsþ PNB 

 
kugRtUlKuNPaB 

 

kugRtUlviC¢man ¬KµanduHelI PNB¦ - eFVIetsþedayykemeraKrebg 

Edl)aneFVIGtþsBaØaNehIyBImun b¤emeraKeKal BIkarbNþúH. 

 

kugRtUlGviC¢man ¬duHelI PNB¦ - eFVIetsþedayykemeraKeKal dUcCa 

mIkU)ak;etrI eFIer BIkarbNþúH. 



etsþGIumuyNURkUmatURhÁahVik ¬ICA¦ 

ម ៉ូឌុល ២-៣-១១ 

savta 

• fñalbNþúHrav RtUv)andak;bBa©Úl[eRbIR)as; enAkEnøgEdlman 

bnÞúkrebgx<s;CaeRcIn 

• KuNsm,tþiCacm,grab;bBa©Úl³ 

- cab;)anemeraKrebgelOn ebIeRbobeFobCamYyfñalbNþúHrwg 

- eXIjfakMritviC¢maneRcInCagfñalrwg 

• CaGkusl KuNRbeyaCn_énfñalrav minRtUv)anemIleXIj 

RbsinebIkareFVIGtþsBaØaNtamviFICIvKImI 

 



savta 

• eRbIetsþCIvKImI CamYyfñalbNþúHrav KWminEmnCakarl¥eRBaH³ 

- karbNþúHravRtUvkarbNþúHeLIgvijelIfñalrwg 

- karbNþúHeLIgvijRtUvkareRcIns)aþh_bEnßm sRmab;karduH 

savta 

• Cakarl¥ kareFVIGtþsBaØaNemeraKKYrEtRtUv)aneFVIpÞal; CamYyfñalravviC¢man 



eKalkarN_etsþ ICA 
• karviPaKtamrebob GIumUyNURkUmatURhÁahVik 
• cab;ykGg;TIEhSn MPB64 beBa©jy:agCak;lak;edayBYkrebgkMpøic 
• bec©kviTüa GgÁbdibkç mUNUkøÚNal; 

- dMbUg GgÁbdibkç P¢ab;edaykMeTcmas kULÚGIudal; RbtikmµCamYy Gg;TIEhSn 
MPB64 edIm,IbegáItCa Gg;TIEhSn- GgÁbdibkç kMpøic 
- kMpøicenH RtUv)ancab;ykbnÞab;mk eday GgÁbdibkçTI2Cab;nwg 
enAkNþalbnÞHetsþ 

• lT§plGacGan)ankñúgkMLúgeBl 15 naTI 
 

karcab;ykGg;TIEhSn ICA 

lMhUretsþelIépÞxagkñúgfµI 

•Gg;TIEhSn MPB64 rbs;emeraKrebg KWmanCak;lak;cMeBaHEtsmaCik 
emeraKrebgkMpøic 

•Rbtikmµ GgÁbdibkç mUNUkøÚNal; CamYy MPB64 RtVu)aneRbIkñúg etsþ Capilia TB ICA 

(TAUNS, Japan) 

 
 



karcab;ykGg;TIEhSn ICA 

nItiviFI³ 

• cMNaM³ mindUcetsþ r:aBId huIv etsþenH RtUvEt)andak;bNþúH Binitü nige)aHecalkñúgTUsuvtþiPaB¡ 

• l,ay 100 mIRkUlItBIfñalbNþúHrav b¤rwgviC¢man RtUv)andak;cUlkñúgRbehagsMNak 
ehIyRbsinebIvaCaBBYkrebgkMpøic vanwgmanRbtikmµCamYy GgÁbdibkç nig MPB64 

• etsþRtUv)anGanbnÞab;BI 15 naTI 

KuNsm,tþién ICA 

• GnuvtþpÞal;BIfñalbNþúHravviC¢man 
• cab;ykrebgkMpøic BIfñalbNþúHravenaHEdlmankugtamIenlayLMKña 
• kugRtUlviC¢manmankñúgetsþCaeRsc 
• minRtUvkar]bkrN_ b¤RbtikrbEnßm 
• minRtUvkarGaKarBiess 
• lT§plGacGan)anPøam² 



RBMEdnén ICA 

• minGacEbgEck rvagsmaCikrebgkMpøic 

• RtUvkarkarbNþúH ¬KµankareFVIetsþpÞal;BIvtßúviPaKKøInik¦ 

• karbNþúHeLIgvijxøHrbs; mIkU)ak;etrI bUvis BCG [lT§plGviC¢man ¬emeraKxVH 
MPB64¦ 

• RbUetGIun A beBa©jedayemeraKepSgeTot dUcCa S. aureus 

Gacpþl;lT§plviC¢manminBit 

• lT§pletsþGviC¢man GacekItmanRbsinebIkMhab; MPB64 kñúgfñal viC¢man 
ticCagRBMEdnEdlGaccab;)an b¤manbMErbMrYl)anekIteLIgkñúg EhSn MPB64 

énrebgkMpøic dUecñHlT§plGviC¢man minRtUvEtgEtRcan ecalfa minEmnCa 
rebgkMpøic 

karGnuvtþnItiviFI 

• rkSaRbGb;enA 2-30°C eCosvagb:HBnøWRBHGaTitü nigsMeNImpÞal; 

• kBa©b;GaluymIuj:ÚmEdlmanbnÞHetsþ minKYr)anebIkeT rhUtdl;eBl 

kareFVIetsþcab;epþIm 

• eCosvagkarb:HkEnøgdak;sMNak elIbnÞHetsþCamYyéd bþÚrcug BIEb:t 

BIsMNakmYyeTAsMNakmYy 



suvtþiPaB 

• ]bkrN_suvtþiPaBbuKÁlikRtUvEt)anBak;Canic© eBleFVIkarCamYyvtßúviPaK 

b¤karbNþúHkñúgTUsuvtþiPaB 

• karGnuvtþvtßúviPaK RtUvEt)aneFVIenAkñúgTUsuvtþPaBCanic©  

• Pñak;garsmøab;emeraKrebg RtUvEtmanCaeRsc sRmab;karkMBb; 

nigkarsm¥attu nigTUsuvtþiPaB 

• vtßúEkvEdlRbLak;qøg RtUvEt)anGUtUkøav muneFVIkarlag nigeRbIeLIgvij 

• ral;smÖar³EdlRbLak;qøgTaMgGs; KYrEtRtUv)anTukkñúges,ageRKaHfñak; 

CIvsaRsþ FugsRmam b¤RbGb;dak;vtßúmut ehIyGUtUkøavPøam 

smÖar³ 
• emeraK 

- karbNþúH MGIT viC¢man ¬)anbBa¢ak;viC¢man AFB edayBinitüPñas¦ 

- l,ay)ak;etrIénBBYkmIkU)ak;etrI Edl)anbBa¢ak; 

• Rbtik 

- Capilia test cartridge 
- Capilia extraction buffer 

• smÖar³ 

- BIEb:t )a:sÞ½r ¬eRbIedim,IkarbWt RbEhl 100 mIRkUlIt¦ 

- kUndbtUc² b¤TIbKµanemeraK ¬cMNuH 1 m/l¦ 

- lUbEdlmanGgát;p©it 1 m/m 



karerobcMfñalbNþúH 

• karGnuvtþ etsþ ICA BIfñalravviC¢man 

- ykTIbviC¢man BIm:asIunbNþúH eFVIPñasbBa¢ak;vtþman AFB eday ZN 

- GRgYnfñalravenaHedIm,I[)anl,ayesµIsac; 

• karGnuvtþ etsþ ICA BIfñalrwg 

- Tukfñalrwg[duH BI 2-4 s)þah_ rhUtdl;duHehIybB¢ak;fa mIkU)ak;etrI. ebIcaM)ac; bBa¢ak; 

AFB CamYyPñas bMBak;BN’eday ZN 

- dak; 200 mIRkUlIt éntMb:ug extraction eTAkñúg kUnTIbKµanemeraKmYy 

- qáwHyk 1 mIRkURkam )ak;etrI ¬esµImYylUB EdlmanGgáp©it 1 m/m¦ BIfñalrwg 

- dak;)ak;etrI eTAkñúgtMb:ug extraction  

- biTTIb ehIyRcbl;[xøaMg munGnuvtþetsþ 

nItiviFIetsþ 

• dak; 100 mIRkUlIt l,ay)ak;etrI kñúgRbehag specimen énbnÞHetsþ 

• Binitü tMbn;GanlTæpl énbnÞHetsþ 15 naTIbnÞab; 

 

cMNaM³ lTæpletsþ RtUvEt)anbkRsay min[yWtCag 60 naTI 

bnÞab;BIkardak;l,aykñúgbnÞHetsþ eRBaHsarPaBs¶Üténl,ay 

Gac)øas;bþÚlTæpl 



kugRtUlKuNPaB 

• kugRtUlviC¢man nigGviC¢man KYrEtRtUv)anerobcMeFVICamYyLÚt_ 

emeraKGñkCMgWnimYy² edayeRbIemeraKdUcteTA³ emeraKrebgEdlsaÁl; 

b¤emeraKEdlmanlkçN³l¥epSgeToténrebgkMpøic/ emeraKminEmnrebg 

EdlsaÁl; b¤emeraKEdlmanlkçNHl¥epSgeTotén M. avium complex  

karbkRsaylT§pl  

• viC¢man 

- maneLIgExSBN’BIsVayeTARkhm enAkEnøgGanlT§pl Edlmansresr [T] 
nig [C] énbnÞHetsþ 

• GviC¢man 

- maneLIgExSBN’BIsVayeTARkhm enAkEnøgGanlT§pl Edlmansresr [C] 
énbnÞHetsþ b:uEnþ minmanenA [T] 

• minGacykCakar)an 

- ebIKµaneXIjExS enAkEnøgGanlT§pl Edlmansresr [C] mann½yfa 
mankMhusbec©keTs b¤plitpletsþxUc. kñúgkrNIenH etsþ KWminGacyk 
Cakar)an ehIyRtUveFVImþgeTotedayeRbIbnÞHetsþfµI 



lT§plviC¢man ICA (Capilia TB) 
(photo kindly provided by BMA laboratory, Bangkok) 

lT§plviC¢man ICA (Capilia TB) 
(photo kindly provided by BMA laboratory, Bangkok) 



lT§plGviC¢man ICA (Capilia TB)  
(photo kindly provided by BMA laboratory, Bangkok) 



viFIsaRsþkMNt;GtþsBaØaN 

TBc Identification Kit 

ម ៉ូឌុល ២-៣-១២ 

etsþkMNt;GtþsBaØaN BD MGIT™ TBc Identification Test (TBc ID) 

• GuImuyNUGaesRkUm:atURkahVikrh½smYysRmab;karcab;rWrkGg;TIEhSnrbs;emeraK 

rebgkMpøic EdlmankñúgfñalbNþúHravviC¢manBitrWEdlman AFB.  
 

• etsþenHGackMnt;rkRbePTemeraKrebgkMpøicdUcxageRkam³ 
- M. tuberculosis, M. bovis, M. africanum, and M. microti. 



etsþkMNt;GtþsBaØaN BD MGIT™ TBc Identification Test (TBc ID) 

etsþenHcab;ykGg;TIEhSn MPT64 EdlCabMENkRbUetGuInmIkU)ak;etrImYybeBa©jBIekasika 

emeraKrebgkMpøickñúgeBlbNþúH. enAeBleKbEnßmsMNakeTAelI]bkrN_etsþ/ Gg;TIEhSn 

MPT64 cab;ykGg;TIK½rRbqaMgnwg MPT64 EdlP¢ab;eTAnwgPaKl¥itEdlemIleXIj 

enAelIRsTab;etsþ . smasFatuGg;TIEhSneFVIdMeNIrqøgkat;RsTab;etsþeTArktMbn;Rbtikmµ 

nwgRtUvcab;yk)anedayGg;TIK½r MPT64 EdlmanenAelIPñas. RbsinebIGg;TIEhSn MPT64 

manvtþmanenAkñúgsMNak RbtikmµBN’mYyRtUv)anbegáIt edayPaKl¥itBN’masGn§il 

nigemIleXIjCabnÞat;BN’páaQUkeTARkhm. 

cMnucKb,IBicarNa³ 

• TIb MGIT EdlPñas AFB viC¢man GacRtUv)aneFVIetsþCamYyetsþkMnt; 

GtþsBaØaNemeraKrebg TBc ID kñúgkMLúgeBl10éf¶bnÞab;BIbrikçar 

bgðajfaviC¢man.  

• RbsinebI]bkrN_RtUv)andak;kñúgTUTwkkk eKRtUvEtykmkdak;kñúgsItuNðPaB 

bnÞb;enAkñúgkBa©b;GaluymIj:ÚmmuneBleFVIetsþ . 



karGnuvtþn_etsþ 

1> ykfñalravviC¢man (Positive MGIT tube) 

2> GnuvtþPñas nigemIlfaviC¢man AFB. 

3> eRbIBIEb:RtbWt 100 µL BIfñalviC¢manEdl)an 

eFVIeGaysBVl¥ rYcdak;cUleTAkñúg]bkrN_etsþ 

4> rg;caM 15naTI . bnÞab;mkGanlT§pl ¬minRtUv 

[elIsBI60naTIeLIy¦ 

5> raykarN_faCaemeraKrebgkMupøic rWminEmn 
 

lT§pletsþviC¢man 

etsþviC¢mansRmab;emeraKrebgkMupøicmann½yfaman 

vtþmanGg;TIEhSn MPT64 

• bnÞat;páaQUkeTARkhmelcecjmkenATItaMg 

etsþ “T” nigTItaMgkugRtUl “C” enAkñúg 

cenøaHGMNan. 

• épÞxageRkayKYrEtBN’sb¤BN’páaQUkRsal 



lT§pletsþGviC¢man 
etsþviC¢mansRmab;emeraKrebgkMupøicmann½yfa 

GvtþmanGg;TIEhSn MPT64 

• KµanbnÞat;páaQUkeTARkhmenARtg;TItaMgetsþ “T” 

éncenøaHGMNan. bnÞat;enARtg;TItaMgkugRtUl “C” 

enAkñúgcenøaHGMNan bgðajBIkarGnuvtþRtwmRtUvén 

TRmg;karetsþ . 

• épÞxageRkayKYrEtBN’sb¤BN’páaQUkRsal 

lT§pletsþKµansuBlPaB 

etsþEdlKµansuBlPaB 

• etsþKµansuBlPaBRbsinebIKµanbnÞat;BN’páaQUk 

eTARkhmenARtg;TItaMgkugRtUl “C” enAkñúgcenøaH 

GMNan b¤RbsinebIBN’enAépÞxageRkayraraMgdl;kar 

bkRsaylT§pletsþ.  

• RbsinKµansuBlPaB RtUvEteFVIetsþvtßúviPaKeLIgvij 

CamYy]bkrN_fµI . 

• épÞenAxageRkayKYrEtBN’sb¤BN’ páaQUkRsal.  



karraykarN_GMBIlT§pletsþ 

etsþviC¢man raykarN_vtþmanemeraKrebgkMupøic (MTBc) 

etsþGviC¢man raykarN_GvtþmanemeraKrebgkMupøic 

etsþKµansuBlPaB minRtUvraykarN_lT§plCadac;xat 

bBaðakMhiténTRmg;kar 

1> etsþenHminGackMnt;)anBIvtþmanemeraKdéTeToteRkABImIkU)ak;etrI b¤l,ay)ak;etrIenaHeT. 

2> etsþenHminGacEbgEckBIRbePTsmaCiknimYy²rbs;emeraKrebgkMupøiceT 

3> etsþenHminKYreRbIsRmab;EtkMNt;BIkarbgáeraKedayemeraKrebgkMupøicEtmYymuxenaHeT 

4> lT§pletsþGviC¢man CaTUeTAminGacbgðajfaKµankarbgáeraKedayemeraKrebgkMupøic 

enaHeT . ]bkrN_minGacrkeXIjemeraKrebgkMupøicenAeBlEdlmankarbMElg 

rUbPaBenAkñúgEhSn MPT64. 

5> RbePTemeraK M. bovis BCG kñúgcMeNamsmaCikemeraKrebgkMupøic minbegáItGg;TIEhSn 

MPT64 ehtudUecñHvanwgeFVIeGaylT§pletsþGviC¢manCamYyetsþenH . 



karFanaKuNPaB¼sUcnakrKuNPaB 
 

ម ៉ូឌុល ២-៣-១៣ 

karFanaKuNPaB 

karFanaKuNPaB KWCaRbB½n§mYyEdltak;EtgeLIgedIm,IelIkkm<s; 

PaBeCOTukcitþ )annigRbsiT§PaBénesvamnÞIrBiesaFn_. RbB½n§enH 

rYmbBa©ÚlTaMg karRtYtBinitüKuNPaB karvaytémøKuNPaB 

xageRkA nigkarelIkkm<s;KuNPaB.  

  Reference:  APHL, CDC, IUATLD, KNCV, RIT, WHO, External Quality Assessment for 

AFB Smear Microscopy, October 2003 



karbegáItEpnkarFanaKuNPaB 

• Cak;Esþg GacGnuvtþ)an 
• niyamkarCak;lak;mansRmab;smasPaKCak;lak;énEpnkar  

• FanafabBaðaTaMgLayxageRkamRtUv)anedaHRsay³ 
- RbB½n§mnÞIrBiesaFn_TUeTA 
- dMNak;kalénkareFVIetsþmuneBlviPaK 
- dMNak;kalénkareFVIetsþviPaK 
- dMNak;kalénkareFVIetsþeRkayeBlviPaK 

RbB½n§mnÞIrBiesaFn_TUeTA 
• buKÁlik 

- lkçxNÐtRmUvénkarGb;rM nig¼b¤ bTBiesaFn_  
- briyayGMBItYnaTInigkarTTYlxusRtUvbc©úb,nñkmµ 
- ÉksarsRmab;bNþúHbNþalkñúgeBleFVIkar 
- karvaytémøelIlT§plkargar   

- karvaytémøelIsmtßPaBCMnaj ¬karRbLgedaysresr karsegátemIlpÞal;edayGñkRKb;RKg 

b¤GtisuxumR)aNviTU karcUlrYmenAkñúgkarvaytémøKuNPaBxageRkAedaymIRkUTsSn_ EQA, CAP, 
MPEP, epSg²eTot¦ 

• karesñIsuMfñalbNþúH¼Rbtikr sm Öar³ nigbrikçar 
- kRmitsþúkGb,brma¼kalviPaKsRmab;karesñIsuM 
- kMNt;RtaÉksarkalbriecäTTTYlnigkMBugeRbI 
- karGnuvtþtamkarENnaMrbs;plitkrsRmab;karrkSaTuk¼kareRbIR)as; 



RbB½n§muneBlviPaK 
• esckþIENnaMdl;Gñkdak;esñIsuM Instructions to submitters  

- vtßúviPaKsmRsb 
- viFIRbmUl dwkCBa¢ÚnvtßúviPaK 

• lkçxNÐRtYtBinitütamdanvtßúviPaK 
- karkt;RtaKuNPaBvtßúviPaK 
- eKalneya)aysþIBIkarbdiesFvtßúviPaK 

• sMeNIsuMeFVIetsþ 
- karkt;RtasMxan;bMput ¬eQµaHGñkCMgW RbPBvtßúviPaK eraKvinicä½ynigkartamdanbnþ 

kalbriecäTénkarRsg;¦ 
- eRbóbeFobnwgvtßúviPaKsRmab;sgÁt;PaB 

 

RbB½n§kñúgeBlviPaK 
• niyamkarsþg;dar 

- bc©úb,nñkmµRbcaMqñaMnig¼b¤jwkjab;CagenH tamtRmUvkar  
- BinitüeLIgvijnigGTisegátedaybuKÁlikRbcaMqñaM  
- dkecjniyamkardl;eBlnivtþn_PaB edaydak;søaksMKal;fa nivtþn_PaB 

kalbriecäTnigkarbegáIt 

• karerobcMeFVIRkiteGayRtwmRtUvtamxñatsMrab;brikçar³ 
- ETrmU:Em:t 
- BIEb:t 
- naLikakMNt;em:ag 



RbB½n§kñúgeBlviPaK 
• nItiviFIRtYtBinitüKuNPaB nigviFankarEktRmUv 

- niyamkarsMrab;kareFVIetsþ 
• kareRbImIRkUTsSn_ 
• viFIerobcMviPaK nigbNþúHemeraK 
• karkMnt;GtþsBaØaNemeraK¼kareFVIetsþPaBsuaM 

- fñalbNþúH nig Rbtikr   
• BinitüesÞrIl¼critlkçxN³énkarGnuvtþ 
• kardak;sáaksmÁal;¼karrkSaTuk ¬eQµaH sItuNðPaB .l.¦ 
• dak;kalbriecäT ¬TTYl¼erobcM kMBugeRbI putkMNt;eRbI¦ 

- brikçar ¬rYmbBa©ÚlTaMgtMEhTaMedIm,IkarBarpgEdr¦ 
• m:asuInbgVil 
• TUkemþAsRmab;bNþúH qñaMgTwkkMedA .l. 
• TUsuvtßiPaB 
• TUTwkkk¼TUbgák 
• brikçarbNþúH 

RbB½n§kñúgeBlviPaK 
• pþl;suBlPaBdl;;viFIsaRsþfµI¼niyamkarfµI 

- RKb;viFIsaRsþfµI²TaMgGs;RtUv)anvaytémøeFobnwgÉksareyag¼sþg;darmassRmab;  

• PaBrYs 

• PaBCak;lak; 
• eBlevlasrubEdleRbIsRmab;viPaK 



RbB½n§eRkayeBlviPaK 

• pþl;suBlPaBdl;lT§pletsþ 

- BinitüeLIgvijelIlT§plviC¢mannig¼b¤GviC¢manedayGñkGPi)al¼GtisuxumR)aNviTU  

• karRtYtBinitütamdanCaRbcaMelIkarGnuvtþkargar ¬sUcnakrGnuvtþkargar¦  

• svnkmµelIlT§pl 

- kartamdanemIleBlevlasrubEdleRbIsRmab;Pñas karbNþúH lT§plPaBsuaMrbs;»sf 

- TRmg;karsRmab;pþl;lT§plviC¢manTan;eBlevla 

sar³sMxan;énsUcnakrénkarGnuvtþ 

• begáIttémømnÞIrBiesaFn_¼bnÞat;edImRKa {Fmµta} sRmab;RbCaCn mYyRkum 

b¤tMbn;PUmisa®sþmYy.  

• kMNt;BIbBaðaEdlGacekItman CamYydMNak;kalénkareFVIetsþmunviPaK 

eBlviPaK nigeRkayeBlviPaK 

• pþl;TMnukcitþdl;lT§plmnÞIrBiesaFn_  

• FanaGnuvtþtamviFImnÞIrBiesaFn_[l¥bMput 

• kMNt;BItRmUvkarbNþúHbNþalEdlGacman 



viFIvaytémøsUcnakrénkarGnuvtþ 
• karsegátedaypÞal;rbs;GtisuxumR)aNviTU  
• BinitüeLIgvijnUv³  

- RbB½n§B½t’manmnÞIrBiesaFn_ 
- esovePAbBa¢IPñaskMhak 
- TRmg;kMNt;RtabNþúH 
- lT§plcugeRkay 
- lT§plkarvayétmøKuNPaBxageRkA b¤ etsþCMnajdéTeTot 
- esovePAENnaMTRmg;kar 

sUcnakrénkarGnuvtþn_kargar 
• GRtaduHénemeraKrebg 
• GRtakugtamIen ¬vtßúviPaK/ rwg/ rav¦  
• PaKryénvtßúviPaKEdl)anraykarN_fa PñasviC¢man nigkarEbgEckkRmitfñak;Pñas 

¬EsánFI¼cMnYnCak;Esþg 1+,2+, 3+) 

• TMnak;TMngrvagPñasviC¢mannigkarbNþúHviC¢man 
• PaKryénPñasGviC¢manEdlnaMmknUvbNþúHviC¢mans 

• eBlevlasrubEdleRbIsRmab;Pñas 
• lT§pletsþsmtßPaB ¬Pñas bNþúH etsþrkPaBsauM¦ 



sar³sMxan;énkartamdanGRtaduHemeraKrebg 

• begáItbnÞab;edImRKamYysRmab;RbCaCnmYyRkum b¤tMbn; 

PUmisa®sþmYy 

• CYyenAkñúgkarkMNt;BIkarbNþúHviC¢manminBit b¤GviC¢manminBit 

GRtakarduHemeraKrebg 
• karrMBwgTuk³ RbCaCn¼tMbn;PUmisa®sþ¼karBwgEp¥kelImUldæansuxaPi)al¼rdUvkal  
• karekIneLIgGacedaysarEt³ 
 - karbþÚrRbCaCnEdlCaGñkCMgW 
 - karkugtamIenKñaeTAvijeTAmk¼viC¢¢manminBit 
 - RbtikrkugtamIen 
 - vtßúviPaKkugtamIenkñúgeBlRbmUl 
• karfycuHGacedaysarEt³ 
 - karpøas;bþÚrRbCaCnCaGñkCMgW 
 - bBaðaCamYyKuNPaBvtßúviPaK  

 - bBaðaCamYykarerobcMviPaKvtßúviPaK¼kareRbIR)as;viFIviPaKEdlminRtUvKña 
 - bBaðaCamYybrikçar¼fñalbNþúH   

 - PaBkugtamIenmankarekIneLIg 



rUbPaBTI1> GRtaduHemeraKrebg tamExEdlraykarN_ 
Figure 1. MTB Recovery Rate, by month reported 

sar³sMxan;énkartamdanGRtakugtamIen
• GacqøúHbBa©aMgBIbBaðaCamYydMNak;kaleFVIetsþmuneBlviPaK  
• GacqøúHbBa©aMgBIsmtßPaBbec©keTsénmnÞIrBiesaFn_  
• GackMNt;BItRmUvkarbNþúHbNþal ¬enAxageRkAnigkñúgmnÞIrBiesaFn_¦ 
• KYreFVIcMNat;fñak;tamRbePTfñalbNþúH  



GRtakugtamIen 
• karrMBwgTuk³ 3-5% sRmab;fñalbNþúHrwgnigvtßúviPaK,  8-9 % fñalbNþúHrav 
• karekIneLIg (>5% LJ; >9% fñalbNþúHrav) GacedaysarEt³ 
 - karedkugtamIenmin)aneBjelj 
 - RbtikrminsUvl¥ 
 - kareRbIR)as;Gg;TIb‘ÍyU:Tikmin)anRtwmRtUv ¬rav¦ 
 - karRbmUl karrkSaTuk nigkardwkCBa¢Únmin)anRtwmRtUv 
 - brikçar ¬TUsuvtßiPaB TUbNþúHemeraK m:asIunbgVil¦ 
 - tRmUvkarbNþúHbNþalbuKÁlikeLIgvij 
 - karpøas;bþÚrrdUvkal 
• karFøak;cuH (<3%) GacbNþalmkBI³
 - TRmg;karedkugtamIenxøaMgkøaeBk 
 - RbtikrlayelIskMrit 

rUbPaBTI2> vtßúviPaKEdlkMNt;fakugtamIen ¬viFIbNþúHTaMgBIr¦ 
tamExEdl)anraykarN_  



rUbPaBTI3> vtßúviPaKEdlkMNt;fakugtamIenenAelIkarbNþúHelIfñalrwg (LJ) tamEx 
Edl)anraykarN_ 

rUbPaBTI4> vtßúviPaKEdlkMNt;fakugtamIenenAelIkarbNþúHrav (MGIT) 
tamExEdl)anraykarN_  



sar³sMxan;énkartamdanGRtaPñasviC¢man karEbgEckcMNat;fñak;PñasviC¢man 

nig TMnak;TMngrvagPñasnigkarbNþúH  

• begáItbnÞat;edImRKasRmab;mUldæansuxaPi)al RbCaCn 

b¤tMbn;PUmisa®sþ  

• tMNag[RbePTvtßúviPaKEdl)anbBa¢Únmk ¬eraKvinicä½y eFobnwg 

kartamdanbnþ¦ 

• kMNt;BIbBaðaEdlGacekItmanCamYykarviPaKedaymIRkUTsSn_  

• kMNt;rkbBaðaCaskþanuBlCamYykarviPaKvtßúviPaK¼viFIbNþúH  

GRtaPñasviC¢man 
• karrMBwgTuk³ RbCaCn¼tMbn;PUmisa®sþ¼BwgEp¥kelImUldæansuxaPi)al  
• karekIneLIgGacmkBI³ 
 - karpøas;bþÚrenAkúñgRbCaCnCaGñkCMgW 
 - karqøgExVgKña 
 - kareRbILamminsUvl¥ 
 - kareRbIRbtikrkugtamIenb¤minsUvl¥ 
 - kMhusbec©keTs 
• karfycuHGacedaysarEt³ 
 - karpøas;bþÚrenAkúñgRbCaCnCaGñkCMgW 
 - vtßúviPaKminsUvl¥EdlbBa¢ÚnmkmnÞIrBiesaFn_ 
 - karbMBak;BN’minRKb;RKan; nigkarvaytémøLam 
 - bBaðaCamYybrikçar  
 - kMhusbec©keTs 



TMnak;TMngrvagPñasviC¢man nig karbNþúHviC¢man 
• karrMBwgTuk³ PaKeRcIn 
• ticCag 95% GacedaysarEt³  
 -vtßúviPaKEdlbBa¢ÚnmkBIGñkCMgWkMBugBüa)al ¬dMbUgeFobnwgtamdanbnþ¦ 
 -karraykarN_GMBIPñasviC¢manminBit  
 -TRmg;karedkugtamIenhYsehtueBk 
 -RbtikrlayelIskMrit 
 -bBaðaCamYyfñalbNþúH  
 -bBaðaCamYybrikçar   

 -karkugtamIenxøaMgeBk 

rUbPaBTI5> TMnak;TMngrvagPñasviC¢mannigkarbNþúHviC¢man tamExEdl)anraykarN_  



smamaRténPñasGviC¢mannigkarbNþúHviC¢man 
• karrMBwgTuk³ RbCaCn¼tMbn;PUmisa®sþ¼BwgEp¥kelImUldæansuxaPi)al 
• karekIneLIgGacmkBI³ 
 - karpøas;bþÚrenAkúñgRbCaCnCaGñkCMgW 

 - RbtikrsRmab;bMBak;BN’minsUvl¥ 

 - buKÁlikGanPñasmin)anRKb;RCugeRCay 

 - karraykarN_GMBIkarbNþúHviC¢manminBit 

sar³sMxan;énkartamdanemIleBlevlasrub 
• sMxan;sRmab;karRKb;RKgGñkCMgW  

• bMEbksgVak;énkarcmøg  

• begáInkarGnuvtþtamTRmg;karmnÞIrBiesaFn_CaGtibrma  

• CYyenAkúñgkarkMNt;BIbBaðaRbQmCamYyeKalkarN_lMhUrkargar 

kñúgmnÞIrBiesaFn_ RbB½n§B½t’man nig RbB½n§raykarN_  



eBlevlasrubénkarpþl;lT§pl 
• karrMBwgTuk³  

- kareFVIPñas³ kñúgkMLúgeBl 48em:agénkarTTYlvtßúviPaK 80°énvtßúviPaK  
- karkMNt;GtþsBaØaNemeraK³ BwgEp¥kelImnÞIrBiesaFn_¼viFIsaRsþetsþ 

- etsþrkPaBsauM³ BwgEp¥kelImnÞIrBiesaFn_¼viFIsaRsþetsþ 

• karBnüareBlGacbNþalmkBI³ 
- kareFVIcMNat;fñak;vtßúviPaK b¤dac;edayELk 
- kareRbIviFI kMNt;GtþsBaØaNemeraK nig etsþrkPaBsauM 

- kareRbIbec©kviTüamin)anl¥RKb;RKan;  
- kareRbImnÞIrBiesaFn_Cati b¤mnÞIrBiesaFn_bEg¥kdéTeTot 
- karBnüareBldwkCBa¢Ún 
- karpþl;smÖar³pÁt;pÁg;minRKb;RKan;  
- kgVHxatkarR)aRs½yTak;TgKñarvagGtifiCnnigmnÞIrBiesaFn_  

sar³sMxan;énkartamdanemIlkarGnuvtþn_ 

karvaytMélxageRkA (EQA) nig etsþCMnaj (PT) 

• kmµviFIEQA nig PT KYrepþateTAelIkarviPaKedaymIRkUTsSn_ 

karerobcMbNþúH viFIkMNt;GtþsBaØaNemeraK kareFVIetsþPaBsuaM 

• pþl;PaBeCOTukcitþeTAdl;lT§plmnÞIrBiesaFn_ 

• kMNt;BItRmUvkarbNþúHbNþalsMrab;buKÁlik 



karGnuvtþn_karvaytMélxageRkA nig etsþsmtßPaB 

• karrMBwgTuk³ kMNt;CamunedayGaCJaFreFVIetsþ  
• BinÞúmin)aneBjcitþ GacedaysarEt³  
 - karpøas;bþÚrbuKÁliknaeBlfµI² 
 - tRmUvkarkñúgkarbNþúHbNþalbuKÁlikCafµIeTot  
 - bBaðaCamYybrikçar Rbtikr TRmg;kar  
 - bBaðaCamYy):aENlsmtßPaB 

bBaðakMhitcMeBaHkartamdankarGnuvtþn_ 
• Bi)akvaytémøkarGnuvtþn_ :eBlevlaBit :  

- karBnüareBlenAkñúgkardwkCBa¢ÚnvtßúviPaK b¤emeraK 
- ry³eBldak;bNþúHyUr 
- viFIburaNRtUv)aneRbIsRmab;kMNt;GtþsBaØaNemeraKnigkareFVIetsþPaBsuaM  

• bBaðakgVHxatFnFanmnusS 
• kMNt;RtamnÞIrBiesaFn_edayeRbIRkdas 
• ]bsKÁEpñkkarR)aRs½yTak;Tg 
• PaBlMeGogénetsþCMnaj 



cMNucsegçb 
• karRtYtBinitüKuNPaBKYrmankarGnuvtþ nigRKb;RCugeRCay 

• karRtYtBinitüKuNPaBKWCakarTTYlxusRtUvrbs;buKÁlik 

mnÞIrBiesaFn_TaMgGs;  

• kartamdanemIlkarGnuvtþn_CYybegáIttémømnÞIrBiesaFn_ {Fmµta} 

pþl;kareCOTukcitþdl;lT§plmnÞIrBiesaFn_ 

CYykMNt;tRmUvkarbNþúHbNþalkñúgcMeNambuKÁlik  



karsmÁal;vtßúviPaKviC¢manminBit 

ម ៉ូឌុល ២-៣-១៤ 

eKalbMNg 

• dMeNIrkarNaGacbNþal[viC¢manminBit b¤qøgExVg 

• etIsMNaj;suvtßiPaBRbePTNa KYrEtRtUv)aneRbI 

• kartamdanRtYtBinitülT§pl 



kñúgmnÞIrBiesaFn_rbs;Gñk …… 

• kt;smÁal;eBlPñas b¤karbNþúH viC¢manminBitGacekItman 

• kt;smÁal;kEnøg EdlPñak;garkugtamIencab;epþIm 

• vaytémøkarGnuvtþ nignitiviFImnÞIrBiesaFn_ 

• BiBN’na nigeFVIkarGnuvtþ Edlnwgkat;bnßy Pñas nig¼b¤karbNþúH 

viC¢manminBit 

niymn½y énviC¢manminBit¼ karqøgExVg 

• viC¢manminBit¼ karqøgExVg³ lT§pletsþTTYl)anBIvtßúviPaKGñkCMgW 

RtUv)aneKraykarN_fa viC¢mancMeBaHRbePT mIkU)ak;etrI enAeBlkarBit 

GñkCMgWminmanqøg mIkU)ak;etrINamYy b¤vtßúviPaKviC¢manmYy RtUv)anqøg 

edayRbePT mIkU)ak;etrITIBIrmYy EdlbNþalmkBIkarduHRcbl;rYmKña. 

* Reference: Recognition and Prevention of False-Positive Test Results in 

Mycobacteriology, training video 



karBiténkarqøgExVg 

• RbEhlCa 3/1° énlT§plmnÞIrBiesaFn_ viC¢man KWCalT§plkarbNþúH 

viC¢manminBit¼ karqøgExVg  

 (*Reference: Burman, WJ, Reeves, RR, Review of false positive 

Mycobacterium tuberculosis and recommendations for avoiding 
unnecessary treatment, CID 2000; 31, 1390—1395)  

 

• karqøgExVg GacekIteLIgedaysarvtßúviPaKGñkCMgWviC¢manBImun 

 

plb:HBal;énlT§plviC¢manminBit 

• GñkCMgWRtUv)aneKcat;EcgminRtwmRtUv 

• karBüa)almincaM)ac; karTuk[enAq¶ayBIeK TTYlkarxµaseGon 

• karGegátelIGñkTak;Tg RtUv)aneFVIEdlmincaM)ac; 

• CMenOelI mnÞIrBiesaFn_ mnÞIreBTü nig¼b¤RKUeBTüBüa)al køayCacm¶l; 

• begáInbnÞúkkargarsRmab;mnÞIrBiesaFn_ begáIntémøkareFVIetsþ 

sRmab;mnÞIrBiesaFn_ nigGñkCMgW 



sBaØaénviC¢manminBit 

• karekIneLIgcMeBaHkarduH emeraKNaCaBiessmYy 

• lT§plPñas nig¼b¤karbNþúH minRsbKñasPaBKøInikrbs;GñkCMgW 

• vtßúviPaKy:ageRcInviC¢manCab;²Kña b¤mankarduHkULÚnItictYcenAbnþBI 

karduHy:ageRcIn 

• lT§plPñas nigkarbNþúH minTak;TgKña 

• manviC¢mankarbNþúHEtmYy cMeBaHGñkCMgWmñak;EdlmanvtßúviPaKeRcIn 

• karbNþúHviC¢manEdlelceLIgyWt ehIymankULÚnItictYc 

 

viPaKdMNak;kalmunkareFVIetsþ³ karRbmUlvtßúviPaK 

• karsm¥atmat; 

• kMLúgeBldwkCBa¢Ún ¬)anqøgedaysarvtßúviPaKepSgeTot¦ 

• ]bkrN_eRbIR)as;mins¥at ¬Rbdab;qøúHsYt Rbdab;)aj;Twk¦ 

• bridæan 



kareCosvagkarqøgExVg kñúgkMLúgeBlRsg;vtßúviPaK 

• eRbITwks¥at sMrab;karRsg;vtßúviPaK 

• eRbIkMb:ugEdlbitpøakCamun s¥at esþrIl eRbIEtmþg sRmab;dak;rWpÞúkvtßúviPaK 

• eRbI]bkrN_KµanemeraK sRmab;TajykvtßúviPaK 

• eCosvag karlagsm¥atRbdab;Rbda CamYyTwkrUb‘ÍeN 

 

 

eCosvagkarqøgExVgeBl RbmUl¼dwkCBa¢ÚnvtßúviPaK 

• dwkCBa¢ÚnvtßúviPaK edayeRbIRbGb;CBa¢aMgBIrCan; 

• kMux©b;vtßúviPaKeRcIn kñúges,ag¼RbGb;dwkCBa¢ÚnEtmYy 

• bnßykarkan;vtßúviPaK[ticbMput bnÞab;BIkarRbmUl 



kEnøgRbmUlvtßúviPaK 

kEnøgRbmUlvtßúviPaK 



dMNak;kalkarviPaK énkareFVIetsþ 

• karTTYlvtßúviPaK 

• karerobcMRbtikr 

• dMenIrkareFVIkarviPaKvtßúviPaK ¬sMPar³ Rbtikr¦ 

• karerobcMeFVIPñas nigkarbMBak;BN’ 

• kareFVIGtþsBaØaNemeraK 

 

 

eCosvagviC¢manminBitkñúgkMLúgeBlTTYlvtßúviPaK 

• EqkrksBaØalicrbs; vtßúviPaK 

• eFVIkaredayminmankarQb;rMxan ¬EdlGacnaM[mankarsresrcmøgxus¦ 

• BitpøakelI KMrb nigTIbvtßúviPaK CamYyelxEdlcaM)ac; 

• rkSava[s¥at¼[manreboberobry 

 



kEnøgTTYlvtßúviPaK 

kareCosvagkarqøgExVg¼viC¢manminBit kMLúgeBlerobcM 

nigeRbIRbtikr 

• RbmUllixitbBa¢ak;karviPaK énRbtikrEdllk;Rsab;tamTIpSar ¬]/ 

BD, BACTEC 460 RF, )ankugtamIenCamYy M. gordonae¦ 

• eCosvagkareRbIRbtikrhYskalkMNt; 

• erobcMRbtikrenAkEnøgEdls¥at ehIyKµanFUlI nigkMeTckMTI 

• rMElkRbtikrdak;cMnuHtUc² 

• etsþRbtikrfµI ral;eBlerobcMRbtikrehIy 

 



kareCosvagkarqøgExVg¼viC¢manminBit kMLúgeBlerobcM 

nigeRbIRbtikr 

• eCosvagkareRbITwkrUb‘Íen edIm,IerobcMRbtikr 

• eCosvagkarsþúkTwkkñúgFugkavrWEkv ry³eBlyUr 

• bþÚrbMBg; nigGgÁM EdlP¢ab;eTARbPBTwkCaeTogTat; 

• lagRbB½n§bgðÚrTwk¼bMBg;pþl;Twk munkareRbI 

• eBlmankarbBa¢ak;EfmRsTab;eRcaH cMeBaHbMBg;¼RbB½n§pþl;Twk 

ehIyetsþTwkenaHrkRbePT mIkU)ak;etrI 

Pñak;garkugtamIentamTwk 

• mIkU)ak;etrIy:Um hÁ½rdUeN  (Myconacterium gordonae) 

• mIkU)ak;etrIy:Um  GavüÚm-GaMgRtaEsluyEL kMpøic (Myconacterium avium-
intracellulare complex) 

• mIkU)ak;etrIy:Um  esNUBI  (Myconacterium xenopi) 

• mIkU)ak;etrIy:Um  Gab;essus (Myconacterium abscessus) 

• mIkU)ak;etrIy:Um  hV½rTüÚTwm (Myconacterium fortuitum) 

• mIkU)ak;etrIy:Um kg;sasIu (Myconacterium kansasii) 

 
Reference: Manual of Clinical Microbiology 8th Edition 



 

kareCosvagqøgExVg eBlGnuvtþkarviPaKvtßúviPaK³ kEnøg 

nigsMPar³mnÞIrBiesaFn_ 

• rkSakarkMNt;ecj-cUlmnÞIrBiesaFn_ 

• EqkTUsuvitþiPaB muneFVIkargar¼kMueRbI RbsinebImancm¶l;BIlMhUrénxül; 

¬emIlKwmEvB sucnkrbgðaj¦ 

• bBa¢ak;¼pøas;bþÚrRsTab;eRcaHkñúgTUsuvtþiPaB tameBlevlaeTogTat; 

• rkSapøÚvxül;ecjcUlénTUsuvtþiPaB [s¥at nigKµankarraMgsÞH 

• bgViledaymanRbdab;RKb;RKgGaeGr:UsUl 

• ebIkRbGb;suvtþiPaB enAkñúgTUsuvtþiPaB 

 

 

kareCosvagqøgExVg eBlGnuvtþkarviPaKvtßúviPaK 

• GnuvtþvtßúviPaKcMhrEtkñúgTUsuvtþiPaBb:ueNÑaH 

• epSImExSbnÞat;tueFVIkar CamYyl,aysmøab;emeraKrebg EdleKGnuBaØati 

¬kat;bnßykarEckcay GaeGr:UsUl )aneRcIn dl; 90°¦ 

• e)aHkMb:ugvtßúviPaK CamYyl,aysmøab;emeraK 

• erobcMsMPar³TUsuvtßiPaB 



kareCosvagqøgExVg eBlGnuvtþkarviPaKvtßúviPaK 

• ebIkvtßúviPaKmþgmYy² 

• kan;KMrbpáab;cuHeRkam eBlkMBugGnuvtþ 

• bþÚreRsaméd 

• eRbIEkvmancg¥Úrmat; KYrkMueRbIdb b¤kUndbmanmat;tUc 

eRbIRbtikrEdlrEmøkTukCamun kñúgkarGnuvtþ 

kareCosvagqøgExVg eBlGnuvtþkarviPaKvtßúviPaK 

• EfmRbtikredaycak;cUlcuHtamEpñkcMehog 

• eRbIFug nigdb EdlkarBarkarx©ayTwk CamYyl,aysmøab;emeraK 

eBlcak;sRmit 

• eRbIbMBg;bWtesþrIlEdlvicx©b;dac;BIKña sRmab;bWtykdak;beNþúH 

• eCosvagkarGnuvtþn_ vtßúviPaKsMrab;etsþCMnajkñúgkMLúgeBl 

eFVIviPaKvtßúviPaKTUeTA ¬eFVIenAeBlcb; kñúgTRmrepSgedayELk¦ 

 

 

 

 



karviPaKvtßúviPaK 

karviPaKvtßúviPaK 



karviPaKvtßúviPaK 

karviPaKvtßúviPaK 



karviPaKvtßúviPaK 

karviPaKvtßúviPaK 



karviPaKvtßúviPaK 

karviPaKvtßúviPaK 



 kareCosvagkarqøgExVg¼viC¢manminBit kñúgkMLúgeBlerobcM 

nigbMBak;BN’Pñas  

• eRbILams¥at minmansñamqáÚt 

• biTpøak)akUdelILam b¤eRbIexµAéd ¬kMueRbIexµAédeRbg¦ 

• mancenøaHRKb;RKan;rvagLam kñúgkMLúgeBlerobcM 

• erobcMLamcugeRkay/ e)aHecalbMBg;bWtCaRbj:ab; 

• erobcMkugRtUlviC¢man nigGviC¢man CamYykarviPaKGñkCMgWmþg² 

 

kareCosvagkarqøgExVg kñúgkMLúgeBlerobcM nigbMBak;BN’Pñas 

• TukKmøatRKb;RKan; BILamnimYy² kñúgeBlbMBak;BN’ 

• eCosvag eRbIR)as;Twk cMeBaHLamminTan;bMBak;BN’ 

• eCosvagkareRbIRbtikrlagB’N hYskalkMNt; 

• eCosvagkareRbITwkTukecal sRmab;lagsm¥at 

• bgðÚrtamRbB½n§pþl;Twkbnþic munnwgeRbI 

• bþÚrbMBg; nigGgÁMTwkCaeTogTat; 

 



kareCosvagkarpþl;lT§plviC¢manminBit 

• sÁal;c,as;las; “tMélFmµta” 

• BinitüeLIgvij nUvr)aykarN_RbcaMEx CaeTogTat; 

• BinitüeLIgvij nUvTMnak;TMngrvagPñasviC¢man nigkarbNþúHCaeTogTat; 

• tamdannUvlT§plCarYmCaeTogTat; munnwgraykar 

• tamdannUvlT§plCaeTogTat; edayEbgEcktamRbePTGñkCMgW 

 

 

RbsinebIsgS½yfamanPñasviC¢manminBit 

• R)ab;EpñkRKb;RKgmnÞIrBiesaFn_ 

• eFVIPñasmþgeTot RbsinebIvtßúviPaKenAman 

• RbsinebIKµan/ R)ab;kmµviFIRKb;Rkgrebg/ sMuvtßúviPaKmþgeTot 

• FananUvKuNPaBRbtikr nigkarpÁt;pÁg; 

• eFVIkugRtUlviC¢man nigGviC¢maneLIgvijCamYyPñassgS½y 

 



RbsinebIsgS½yfamanlT§plviC¢manminBit cMeBaHkarbNþúH 

• R)ab;EpñkRKb;RKgmnÞIrBiesaFn_ 

• Tak;TgkmµviFIRKb;RKgrebgPøam 

• esñIsMuvtßúviPaKmþgeTot 

• dak;emeraKEdlduH edIm,IeFVIetsþesenTIb 

karTTYlxusRtUvrbs;mnÞIrBiesaFn_ 

• eRbInitiviFI EdlrkSaKuNPaBvtßúviPaK 

• tamdanRbtikr fñalbNþúH nig]bkrN_ 

• rkSakarkt;Rta[)anRtwmRtUv 

• ebIkcMhrkarTMnak;TMng CamYyEpñkRKb;RKgépÞkñúg GñkesñIsMu 

nigkmµviFICatikMcat;rebg 

 



cMNucsegçb 

• AFB GacRtUv)anqøgcUleTAkñúgvtßúviPaK RKb;eBlTaMgGs; kñúgkMLúg 

eBlGnuvtþetsþ 

• qøgExVg KWvaBi)aknwgkarBar b:uEnþvaGacRtUv)ankat;bnßy y:ageRcIn 

edayeRbInitiviFIc,as;las;BitR)akd 

• kartamdanlT§plCaRbcaM KWmanRbeyaCn_ kñúgkarcab;)annUv 

lT§plviC¢manminBit 

• enAeBlEdlnitiviFI nigkarkarBar CYy/ eyIg kMu CMnYsbec©keTs 
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ម ៉ូឌុល ២-៤ : ការវាយតំនល 

ម៉ឌុូល ២-៤-១ ក្ខរវាយតំ្នលរបចនំងៃ 

ម៉ឌុូល ២-៤-២ ក្ខរវាយតំ្នលននអនក្ចូលរមួ ណោយក្ខរណ វ្ើ Pre និង Post-test 

ម៉ឌុូល ២-៤-៣ ក្ខរវាយតំ្នលវគគ 

 

 

 

 

 

  



 



ម ៉ូឌុល ២-៤-១: ការវាយតំនលប្បចំនថៃ (Daily evaluation) 

 

ការវាយតំនលប្បចំនថៃ 

នងៃទី ១ ២ ៣ ៤ ៥ (សូមគូសរងវងណ់រជើសយក្) 

ក្ខលបរណិចេទe: ___________ 

សូមរបាបនូ់វណរឿងបីណដលអនក្ណពញចិត្តអំពីណមណរៀននងៃណនេះ 

_____________________________________________________________________ 

_____________________________________________________________________ 

_____________________________________________________________________ 

_____________________________________________________________________ 

_____________________________________________________________________ 

សូមរបាបនូ់វណរឿងបីណដលអនក្មានក្ខររកី្ចំណរ ើនណោយណមណរៀននងៃណនេះ 

_____________________________________________________________________ 

_____________________________________________________________________ 

_____________________________________________________________________ 

_____________________________________________________________________ 

___________________________________________________________________ 

ណត្ើម៉ឌុូលណដលបានបងាា ញនងៃណនេះរតូ្វនិងភាពចបំាចសំ់ោបក់្ខរប តុ េះបណ្តត លចំណ េះអនក្ណទ? 

_____________________________________________________________________ 

_____________________________________________________________________ 

____________________________________________________________________ 

_____________________________________________________________________ 

_____________________________________________________________________ 

មតិ្ណោបល់បណនថម: 

_____________________________________________________________________ 

_____________________________________________________________________ 

_____________________________________________________________________ 

_____________________________________________________________________ 



ម ៉ូឌុល ២-៤-២: ការវាយតំនលននអ្ែកឆ៉ូលរមួច្ោយការច្ធវើ Pre និង Post-test 

ណ ម្ េះ: _____________________________________ 

ក្ខលបរណិចេទ: _______________________________ 

 

ក្ខរណ វ្ើណត្សត Pre-post course test 

(ចូរគូសណខវង (X) ជិត្ចំណលើយរតឹ្មរតូ្វ មានចំណលើយណត្មយួណដលរតឹ្មរតូ្វ) 
 

1. ណត្ើរណបងឆលងដូចណមតច? 

a. ឆលងាមខយល់ (airborne transmission) 

b. ាមរយេះក្ខរបេ៉ះ ល់ 

c. ាម្ម 

 

2. ទូរសុវត្ថភិាពជីវសាស្រសតកំ្រតិ្ II: 

a. ផតល់នូវក្ខរក្ខរ រដល់បគុគលិក្ និងបរសិាថ ន ប៉ណុនតពំុមានក្ខរក្ខរ រផលិត្ផល(no product 

protection) 

b. ផតល់បគុគលិក្ចំណ េះក្ខរក្ខរ រផលិត្ផល និងបិរសាថ ន( environmental and product 

protection) 

c. ផតល់នូវក្ខរក្ខរ រផលិត្ផល ប៉ណុនតពំុមានក្ខរក្ខរ រដល់បគុគលិក្ និងបរសិាថ ន 

 

 

3. ណត្ើក្ខររបុងរបយត័្នអវណីដលអនក្គរួរបតិ្បត្តណិៅណពលណដលកំ្ពុងណរបើរបាស់ម៉ាសីុនណញក្( 

centrifuge)? 

a. របសិនណបើមានសំណ្តក្វភិាគណលខណសសរតូ្វបានោក្ ់  “dummy” ជាមយួទឹក្គរួរតូ្វបានោក្់



បណនថម 

b. សំណ្តក្វភិាគគរួណត្រតូ្វបានពិនិត្យនូវតុ្លយភាព 

c. ក្ំប៉ងុ(sealed buckets)គរួណត្រតូ្វណបើក្ណរបើណៅក្នុងទូរសុវត្ថិភាពជីវសាស្រសត 

d. ចំណ េះសំភារេះណ វ្ើពីមនុទងំអស់(All the previous ones) 
 

 

4. ណត្ើមានរយេះណពលប៉នុាម ននាទីណដលមានសារេះសំខានក់្នុងក្ខរសំលាបក់្ខរឆលងខូចបនាទ បពី់វត្ថុវភិាគរតូ្វ

បានណ វ្ើអមូ៉ណូហ្ែនជាមយួវរ័ទិក្(vortex)? 

a. របមា  ៥ នាទី 

b. របមា  ៤៥ នាទី 

c. របមា  ១៥ នាទី 

 

5. ណត្ើវត្ថុវភិាគប៉នុាម នរតូ្វបានណ វ្ើ ក្នុងដំណ្តក្ក់្ខលសំលាបក់្ខរឆលងខូចនីមយួៗណបើពិចរណ្តពីរយេះណពល

ននក្ខរអនុវត្ត?    

a. របមា  ១០ វត្ថុវភិាគ 

b. របមា  ៥ វត្ថុវភិាគ 

c. របមា  ២៥ វត្ថុវភិាគ  

d. ពំុមានកំ្ ត្ ់

 

6. រណបងរណបងអាចលូត្លាស់ ាមថ្នន លដូចខាងណរក្ខម: 

a. Blood agar  

b. Ogawa medium 



c. Mac Conkey agar 

 

7. M. tuberculosis colonies គឺ: 

a. មានព ៌ណលឿង 

b. មានភាពរណលាង (Smooth) 

c. មានរបូោងជាដំុនំបង័ (bread crumbs) ឫផ្កា នសៃណក្ខត ប( cauliflower) 
 

8. ចូរបណំពញនូវចណនាល េះខាងណរក្ខម  

Reading Report 

No growth Negative 

 Actual figures 

20 – 100 colonies 1+ 

100 – 200 colonies  

  3+ 

more than       colonies 4+ 

 

9. សមាសធាតុ្ចំបងៗននក្មមវ ិ្ ធីានាគុ ភាពគឺ: 

a. ក្ខរកុ្ងរតូ្លគុ ភាព (Quality Control) 

b. ក្ខរធានាគុ ភាពខាងណរៅ (External Quality Assurance) 

c. ក្ខរពរងឹងគុ ភាព (Quality Improvement) 

d. អវីណដលមានពីមនុ (All the previous ones) 
 

10. សូមបំណពញនូវកំ្រតិ្សតងោ់រននសូចនក្រខាងណរក្ខមសំោបក់្ខរប តុ េះណមណោគ : 

 

Recovery rate 

(%) 

Contamination rate (%) by 

solid media 

Contamination rate (%) by 

liquid media 

   



ម ៉ូឌុល ២-៤-៣: ក្ខរវាយត្នំលវគគ 

ក្ខរប តុ េះបណ្តត លក្ខរប តុ េះណមណោគ 

បញ្ចបន់នក្ខរវាយតំ្នលក្ខរប តុ េះបណ្តត ល 

ក្ខលបរណិចេទ: ____________  

 

 កំ្រតិ្ននក្ខរវាយតំ្នល ១ – ៥ សូមណរជើសណរ ើសយក្ចំណលើយមយួណដលបងាា ញពីក្ខរយល់រសបរបស់អនក្ 

១. មុនណពលអនក្រតូ្វបានទទួលក្ខរប តុ េះបណ្តត ល ណត្ើអនក្រតូ្វ

បានពនយល់ពីណោលប ំងននក្ខរប តុ េះបណ្តត លណនេះណទ?  

អត្ណ់ទ 

១ 

 

២ 

 

 

៣ 

 

 

៤ 

 

បានយល់  

៥ 

២. ណត្ើមាតិ្ក្ខននក្ខរប តុ េះបណ្តត លរតូ្វនិង 

ណោលបំ ងណមណរៀនណទ? 

១ ២ ៣ ៤ ៥ 

៣. ណត្ើក្ខរប តុ េះបណ្តត លណនេះបានផតល់នូវអវី ណដលអនក្រពឹំងទុក្

ណទ? 

១ ២ ៣ ៤ ៥ 

៤. ណត្ើអនក្រពឹំងទុក្ថ្នក្ខរប តុ េះបណ្តត លណនេះនិងផតល់នូវក្ខរផ្កល ស់

បតូរអវខីលេះចំណ េះក្ខរងាររបស់អនក្?  

១ ២ ៣ ៤ ៥ 

៥. ណត្ើអនក្វាយតំ្នលដូចណមតចចំណ េះផលរបណោជនន៍នក្ខរប តុ េះប

ណ្តត លណនេះ? 

ពំុមាន

របណោជន ៍

១ 

 

 

២ 

 

 

៣ 

 

 

៤ 

មានរបណោជន ៍

 

៥ 

៦. ណត្ើក្ខរប តុ េះបណ្តត លណនេះបានផតល់នូវចំ ុចដូចខាងណរក្ខម

ណទ?   

ក្. ពត្ម៌ានសតីពីរទឹសតីណដលណរបើរបាស់បាន  

មនិលអ 

 

១ 

 

 

២ 

 

 

៣ 

 

 

៤ 

លអរបណសើរ 

 

៥ 



ខ. ឧទហ្រ ៍ននសារៈសំខានន់នក្ខរអនុវត្ត  

គ. ណរៀនាមរយៈលំហាត្អ់នុវត្ត  

ឃ. ឱក្ខសក្នុងក្ខរសួរសំ ួរ និងចូលរមួ  

ច. ណពលណវលាក្នុងក្ខរពិភាក្ា 

១ 

១ 

១ 

១ 

២ 

២ 

២ 

២ 

 

៣ 

៣ 

៣ 

៣ 

 

៤ 

៤ 

៤ 

៤ 

 

៥ 

៥ 

៥ 

៥ 

មតិ្ណោបល់បណនថអំពីរបធានបទទងំណនេះ 

៧. ណត្ើអនក្វាយតំ្នលចំ ុចខាងណរក្ខមននក្ខរប តុ េះបណ្តត លដូច

ណមតច?  

ក្. ក្ខរណរៀបចំក្ខរប តុ េះបណ្តត ល 

ខ. ក្ខរណរៀបចំណមណរៀនននក្ខរប តុ េះបណ្តត ល(training manual)  

គ. មាតិ្ក្ខននណមណរៀន  

មនិលអ 

 

 

១ 

១ 

១ 

 

 

 

២ 

២ 

២ 

 

 

 

៣ 

៣ 

៣ 

 

 

 

៤ 

៤ 

៤ 

លអរបណសើរ 

 

៥ 

៥ 

៥ 

៨. ណត្ើអនក្មានទំនុក្ចិត្តចំណ េះចំ ុចខាងណរក្ខមណនេះណទ? 

 

 

ក្. ព ៌នាអំពីតួ្នាទីននមនទីរពិណសា្នក៍្នុងក្ខរបញ្ឈបជំ់ងឺរណបង  

ខ. អនុវត្តក្ខរនិតិ្វ ិ្ ីននសំលាបក់្ខរឆលងខូច(decontamination) 

គ. ក្ខរណរៀបចំណមណឌៀរងឹសំោបក់្ខរប តុ េះណមណោគ និង DST 

ឃ. ផតល់នូវក្ខរណ នាអំំពីក្ខររសងកំ់្ហាក្ 

ង. ណរបើរបាស់នូវក្ខរណ នាអំំពីសុវត្ថិភាពសមរសបក្នុងណពលណ្វើ

ក្ខរប តុ េះណមណោគរណបង 

ពំុមាន

ទំនុក្ចិត្ត 

 

១ 

១ 

១ 

១ 

១ 

 

 

 

 

២ 

២ 

២ 

២ 

២ 

 

 

 

 

៣ 

៣ 

៣ 

៣ 

៣ 

 

 

 

 

៤ 

៤ 

៤ 

៤ 

៤ 

 

មានទំនុក្ចិត្ត

ខាល ងំ 

 

៥ 

៥ 

៥ 

៥ 

៥ 

 



ច. ណរបើរបាស់នូវក្ខរកុ្ងរតូ្លគុ ភាព 

ឆ. កំ្ ត្នូ់វកំ្ហុ្សណដលអាចណក្ើត្ណ ើងក្នុងក្ខរណពលណ្វើណត្សត    

ជ. ក្ខររគបរ់គងបញ្ជ ីរសារណពើភ ឌ (inventory)សំោបម់នទីរ

ពិណសា្នប៍ តុ េះណមណោគ 

ឈ. ក្ខរក្ត្រ់ា និង ក្ខរណ្វើរបាយក្ខរ ៍លទធផលននក្ខរប តុ េះ

ណមណោគ 

ញ. រក្ាទុក្នូវក្ំនត្រ់ាសមរសប 

ច. ណរបើរបាស់នូវរបពន័ធធានាគុ ភាពខាងណរៅEQA ក្នុងក្ណនលង

ក្ខរងារអនក្ 

១ 

១ 

១ 

 

១ 

 

១ 

១ 

 

២ 

២ 

២ 

 

២ 

 

២ 

២ 

៣ 

៣ 

៣ 

 

៣ 

 

៣ 

៣ 

៤ 

៤ 

៤ 

 

៤ 

 

៤ 

៤ 

 

៥ 

៥ 

៥ 

 

៥ 

 

៥ 

៥ 

 

   

ណត្ើអនក្ណពញចិត្តអវីជាងណគបំផុត្អំពីក្ខរប តុ េះបណ្តត លណនេះ? 

 

 

 

ណត្ើអនក្មនិសូវណពញចិត្តជាងណគអំពីក្ខរប តុ េះបណ្តត លណនេះ? 

 

 

 

របសិនណបើអនក្អាចណរៀបចំវគគប តុ េះបណ្តត លណនេះណ ើងវញិ ណត្ើអនក្នឹងណក្សរមួលអវីខលេះ? 

 

 

 

មតិ្ណោបល់ណផែងៗ? 



 



 



 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

ឧបត្ថម្ភការប ោះពុម្ពបោយ: 

 
 

 

CENAT/     National TB Control Project 
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