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Foreword

This “Training Module on TB Laboratory” (Module 1: Fluorescence Microscopy) is
based on the WHO fluorescence microscopy policy and is designed to be a simple
teaching method for sputum collection, examination, reporting and quality assurance by
direct smear fluorescence microscopy. It aims to address the needs for 5-day practical
training which is targeting laboratory staff working on sputum smear microscopy bench.

Tuberculosis is one of the main causes of death in developing countries and it remains a
major public health problem. Yet sputum smear microscopy still plays an important role
in detecting most infectious, smear-positive TB rapidly and economically as a basic tool
for TB diagnostics in spite of major advances in modern diagnostic technologies.

Conventional light microscopy using Ziehl-Neelsen stain is the most widely available
test for diagnosis of TB in resource-limited settings. However, it is a time-consuming
technology and renders limitation of workload to the operator. Recently, Light Emitting
Diode (LED) technologies have made it possible to easily access the fluorescence
microscopy in resource-limited settings without any hampers including its cost. Several
studies have already reported the advantages of LED-based fluorescence microscopy
due to long life span of LED and no need for dark room as well as reduced workload
and higher sensitivity as smear microscopy.

The National TB Control Programme states in National Health Strategic Plan for TB
Control in Cambodia 2011-2015 that LED-based fluorescence microscopy services
should be expanded to all provinces because of the advantages mentioned above.

Finally, I wish that Module 1 as well as Module 2 (Culture Examination) and Module 3

(Drug Susceptible Testing) will be useful for participants to gain both knowledge and
technique of fluorescence microscopy services in Cambodia.

Phnom Penh, December, 2012

National Centre for TB and Leprosy Control
Director

Dr. Mao Tan Eang
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Efficiency of fluorescence
microscopy for TB globally

o ) a a o d o™
MITMAANNN Ziehl Nielsen SﬁﬁmgfﬁjSﬂgﬁﬁm
ZN:AFB Smear Microscopy
* ngifuumBngnsHInpSHMEIM [§iTiSn8jms moo
umnpsgwens iRERusivstuHItmsHu 4

Cambodia NTP recommends at least 300 VF of screening per slide to correctly identify negative
smear results.

° nusMAERis mudugnyywe Hasintuhy aigimisyum
]Undcr routine field conditions, it is often far less than the minimum required.
* igitn gomnnuisnmigiurmmindud thwiSudsidmams
EOI Ehi{UEItE thisswdinsmaigmsemiees 9
Almost 50% of cases were missed during routine investigation, especially for scanty smear.

* msAsnwHIgMsEuMIANDMAsginiin Bamnginaiskmdia 1

Negative impact on early case detection and diagnostic delay.




(= =4 ”» ’
ngﬁijSﬁﬁjﬁiimﬁ
ﬂil v
Fluorescence Microscopy (FM)
mimiann s sinomGiR g Sumuiuna fasuens ifiyjuinjuieisi ZN 1
Mean time of 1 min to examine a sputum smear with FM compared to 4 min with ZN.

FMHgrlnﬁéj:;iﬁmgﬁtgmmsmmtmﬂtﬁsmtﬁ ﬁﬁmia%ﬁj‘imﬁi
thisNagiveRuHITms 1
FM allows more time to be spent confirming negative smear results.

FM HSifan: (g psmingajimuinano iw mesmathians
WIMAINIEISH ZN

FM has slightly higher sensitivity and equivalent specificity compared to ZN as AFB has fluorescence and
scanning by x 400

Sinnimaissinm i ZN 9

Procedure is easier than with ZN.

BISMISRwHTIHEYM
Fluorescence Microscopy (Conventional FM)

oﬂ al o a o\oﬁ
YUTUESIRUIIN LI FM ﬁﬂﬁ’lgﬂﬁ'limiﬁjmtv

Reasons for not using standard FM routinely.
o-fgimiE [jenatemmsmrnn: raneitsis 4

The need for a more complex and expensive fluorescent microscope.
b-misA B [peays meniyis

High maintenance costs by conventional mercury lamp
m-miggimIsgaBR T |

Requirements for a short-arc mercury vapor lamp.
G-frimiugtilin 4

Need of dark room. 4




ROUMIBANB SIS FMBYM
Mercury vapour lamps in conventional FM.

® Hiyig

High cost.

AQISsMNBIHMS THbooITMTIRMS 4

Limited lifespan (typically 200h).

AgumuthiTidnintes M{EednnnT uhs fudnm 4

Repeated on-and-off switching (unreliable local power supply).

MBS RS 4

Energy inefficient.

RORUMIGHB{SI]S FM Y
Mercury vapour lamps in conventional FM.
® [HIMnFHmG
Require an extensive power supply.

® MBLE AU 9

Fail catastrophically.

® MBI MIRIS FHTIIN M

Toxic mercury vapor released into environment.




UIGRIGN LED
LED technology

® BUUANNSEIMTIMNEGHEHMS ¥
Provides a cheap and reliable light source.

« LEDISsMEI{IMSIiinmg o0 000 181 9
Usable lifespan of 150 000 h.

® MITRTGYIESENBSMSMIMBUSWMWMuILD

Repeated on/off switching does not reduce lifespan.

UIGRIGN LED
LED technology

® HORLED BRIGE[mSBUMMION |
LEDs do not pose a potential toxicity risk.

* Bapimiuginlis
No need for a dark room.

* BepimnuingEn

No need for immersion oil.
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Reagents preparation for
fluorescence microscopy

smwéaae?amséqp Learning objectives

ﬁ;ﬁﬁmﬁ?smjgjﬁ‘_ﬂ Eﬁg FUE‘HEH mﬁ At the end of the module, participants will be able to

* aiunwgimidasismi{BmamE RS umeIINMOSNTMIAN AT

Describe the importance of using quality chemicals for reagent preparation

hd ﬂﬂmlﬁ'ﬁﬁimlﬁ”‘lﬁ ﬁﬂss Prepare reagents required for the Auramine method

hd Haﬁbjﬁtﬁﬁjfﬁmmﬁﬁmﬁﬁj[jﬂﬁmmﬂmlﬁﬁﬁi Describe the safety requirements for reagent
preparation

* i[gnuntEAIGMS SHITMs IMUMINSR]HANMAURHIHNES use positve
and negative contr1cl)l slides for the Quality Control of Auramine reagents

* ngjaitimingin BumaqrenS %N [y [HHNER]HANMO explan the use and

frequency of routine quality control procedures




[
$IHM Content overview

ffiﬁﬁ: %"fj aﬁﬁiﬂﬁﬁﬁmﬁfﬁlmﬁmiﬂﬂﬁjlﬁ%ﬁi Equipment required for staining

reagent preparation

ﬁﬂimﬁﬁﬁmﬁfﬂtmﬁﬁ“l iﬂj’l tﬁ‘[ﬁ%ﬁi Reagents required for staining reagent preparation

? E fLﬂ Lﬁgfﬁ[‘mﬁm jﬁmﬁm ﬂﬁ Methods for staining reagent preparation

f“i"ﬂ [ﬁmﬁ'ﬂﬂﬁ'} Y Lﬁ%ﬁﬁﬁ migﬁﬂﬂtﬁg Quality control (QC) of freshly prepared staining

reagents

miﬁﬁmﬁtﬁ%ﬁi Storage of staining reagents

BENBING Required materials

*Reagents and chemicals:

—Auramine O

—Phenol

—Alcohol

—Hydrochloric Acid
—Potassium permanganate
—Purified water

Equipment:
— Weigh Balance
— Measuring cylinders
— Stirring plate
— Magnetic stirrers

*Materials:

—Flask or bottle

—Funnel

—Weigh paper

—Clean reagents bottles
—Labels or permanent marker

*Miscellaneous:
—Gloves
—Lab coat
—Safety glasses
—QC slides
—Register




HRSMNISHEINCS: MmnCand
Reagent quality: specifications
Reagent Name Specification

Purchased from well known
Auramine O manufacturers or those certified by
the Biological Stain Commission

Phenol crystals Near colorless — never black
Alcohol Technical grade

Acid Technical grade

Water Distilled or purified, not tap water

msﬁaaﬁsma&gg Correcting for dye purity

aginini Example:

i ‘mﬂjﬂﬂtﬁ 0.9% i;jﬂﬁs When preparing 0.1% Auramine O

. mﬂﬁjgr:ﬂ]té% Dye content = 75%

. [BiMT © MY HNBS Need 1 g Avramine 0

. TRUSGRIMATSIIES = 0,608 Decimal equivalent of 75% = 0.75
. 9 {11/0.51€ = 9.MM Y 1g/0.75=1.33¢

*  Eiiedh o.mm {7 gnisiBEjme snieng ofn

1.33 g of Auramine O powder must be weighed to have 1g of the dye available




!%ﬁQge Weighing balance

® SURINMANG

mtﬁ%ﬁﬁ Fragile, precision

instrument

d L‘I'_‘Tﬁ LUU?‘Q’ Handle with care

® S{TUTTRNULT wustoe

used on level surface
* Bumiansigumad

melj Consult manual for

operating instructions

masg?@:éceﬁe Using the balance

o ﬁﬂjﬁ%SEﬁmﬁmﬁﬂﬂﬁiﬂﬁ: : O,@Lﬁ“l"ti %Lﬁﬁlmé High precision balance not

needed: + 0.1 g is sufficient

g jﬁ‘pﬁ Eﬁﬁ (Eﬁﬁﬁ I‘[?H’IS) fg]ﬁ E‘l‘ﬁ f"gﬁ Keep balance (and weights, if any) clean and dry

* EftmDATY YRt Tuthss 9 [Hiiaa eI e iisis Ui s

use a weighing container or paper; correct back to zero




qasmaé’a Water quality

® (BITEIENSIHINAIIUYN wust e fres of mycobactera
® 1{DGNTG YGNURIG vse sito orprted vater
® BT onoruse:

— Gmigj rain water

— Gmjbian tap water

— gnehns boiled water

0.1% Auramine O

d ﬁ'}j 9 Fﬁ[‘ﬁ Contains per liter:

— Auramine O

— phenol

—95% ethanol or methanol
— water

1 grams
30 grams
100 ml

up to 1 liter




0.1% Auramine O

d ﬁ']ifmtﬁ Preparation:
- %ﬂﬂtﬁ ijﬂ?iSﬁH’lFﬁfjﬂi dissolve Auramine in alcohol
- %ﬂﬂtﬁ Iigﬂl]mijg‘ﬁ dissolve phenol in water

— MDY ERNIgw U G IR [ U OTE mix o

solution well gy swirlling for about one hour

— IMISNINS SET{T [HENEII{E

— npoannsinudusbs

— BoannEum 0,9% yNBs 1 usigiendin 1 piiftnusigieSniy |

ﬂiﬁﬁiissﬁsmﬁﬁtﬁiﬁiﬁ@% 1 Label the bottle ‘0.1% Auramine’, add date and sign your

initials. The date first opened has to be mentioned. Stocks and solutions should not be used over 1 month

1

mwﬁménaﬁ Decolorizing solution: 0.5%
Acid alcohol solution

i tjﬁ @ﬁjlﬁ Contains per liter:

— Hydrochloric acid (fuming) - 5 ml
— 95% denatured alcohol - up to 1 liter

¢ MIAND preparaion
— BRI E8% OFB (TG asoonotorr o sonarosaonatoa 2t sk
— USSR T sowy ads e e
— I JAI TG A A YSIILE wocwersr st cootveor se
— BeannEum 0.8% mEn-mbnn 1 sigienin 1 piftnusigieBm |

mnissBagiiibanaie 1 "
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0.5% permanganate

* 1 liter of 0.5% potassium permanganate
- ﬁtﬁté‘[ﬁ"lﬁ Iﬁﬁ {jmﬁjﬁjjﬁ %né&tﬂ']ﬂm%i Weigh 5 g of potassium permanganate

- mﬁiﬁﬁimﬁmﬁﬁ O.ﬂﬁjtﬁ%ﬁmmstmgﬁﬁﬁ Add the powder to 0.5 | of pure water,

which has been placed lin a conical flask

- ﬁ%mﬁﬁtg H?]i@tiﬁ ﬁ‘ﬂ Swirl the contents of the flask to dissolve the dye

— I8YEM0. EU IG]H 1N FUMIBMYMIGIH Ad anotrer0.51 of water and mix again
o " o v ~“ a

—Teanitum 0.8% Gmeagjs indhuname 1 usigieni 4

mitnssigieiBnifl 1 upuissBepiiiubuniois 4

14




o 6 o
AUAHPIRIMNEHENE QC of new staining
reagents
d t‘ﬁmt“; €1 ﬁgmgmgﬁifﬁjﬁm Always needed; record results in logbook

d gJ’]Hﬁ"‘l:’l T_;ﬁ; FU ‘?g ‘l':ﬂ S Eﬁ H?g m E Positive as well as negative control slides

— Positives: 1+ TB patient sputum; exact counts
— Negatives: known AFB negative specimen

® GNYIRHISTNAOAATEE rosives o be sained once

— NI8]IRSSSIYINATIUN SHEANFINNN checkfor e number ot AF8 and staning ity
hd QJ']HH?Q‘H'IS: iﬁisjﬁ?mmﬁﬁ Negatives: Auramine stain repeated 3 times

— (i8s]InS88IHINATUN Check for contaminating AFB

— mmmg'@@ﬁmnﬁtgiﬁﬁm@ﬁ Ensure background black and clean1
5

Example of logbook for QC of FM
staining reagents

Control Decolorizatio

. AFB color AFB number Decision

slide n

345 Bright 80/40 (40xF)  OK Accept Au O
yellow

411 Bright 60/40 (40xF)  OK Accept Au O
yellow

NEG NA None in 40 (40 x OK Accept

F) others

None in 40 (40 x OK Accept

hl=e NA F) others




Example 2 - FM

Control Slide AFB color AFB number Decolorization Decision

345 weak 2/40 (40x F) OK
yellow
411 NA 0/40 (40x F) OK
NEG NA None in 40 OK
(40 x F)
NEG NA None in 40 OK
(40 x F)

Reject Au O

Reject Au O
Accept others

Accept others

Note: This batch of Au O is bad; all has been discarded. Hydrochloric acid is oK.

Example 3 - FM

Control AFB color AFB number Decolorization Decision

Slide

364 Bright yellow 124/40 (40x F) OK AcceptAu O

428 Bright yellow 120/40 (40x F) OK Accept Au O

NEG  Bright yellow 15/40 (40x F) OK Reject others

NEG NA None in 40 (40 x F) OK Accept
others

Note: contamination, probably Au O. To be checked further using only one of the,
new staining reagents on negative controls (+ old good stains of the other types).




Auramine O stains

Batches checked on date :

Auramine O (Au O) batch , Hydrochloric acid batch ,

Potassium permanganate batch , methylene blue

batch (if used)

Average grading positive controls (FM 20 x objective): no. _ =
/40 fields; no. = /40 fields

Control slide |AFB color |AFB number |[Decolorizatio |Decision

n
Note:

auSanne R2MUGALIH Reagent labeling

and storage

d ﬁﬁ%%tﬁ gmi%ﬁﬁgwﬁ U‘hﬁitmﬁﬂmﬁ‘j Each bottle or container must be labeled with at

least

- Imﬁ%Lﬁ%ﬁi Name of reagent

o

- \‘E;l;!? %8 g] BUNEYI Date of preparation

g iﬁﬁﬂmlﬁ%ﬁigﬁﬁ Hﬁjﬁﬁﬁ%gﬁ Lﬁﬁ']ﬁ %Sfmé\%ﬁ Store all reagents in a cool place

away from direct sunlight

20




#56Q% Summary

® IHAEIMIAN®ERBU TSmO TN UTHT? why must

quality reagents be used to prepare staining reagents?

i imﬁgmiﬂﬂﬁjtﬁ%ﬁﬁj[’%ﬁmf %ﬁWﬁ’liEﬁﬁ]ﬁ" Why is accurate preparation

of reagents necessary to obtain optimum staining results?

® IHgNuNMHUMSINEFNMINwHIYIRRRRUANGT? whats

the role of control smears in evaluating the performance of newly prepared staining solutions?

* wnsdmsthpinigiinmpensinsguans nimdsd)pingise

Why should reagents be stored in clean bottles and out of direct sunlight?

21
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Smear preparation and staining

immudonidsmuBip Learning objectives

BUUTISMIGHN FREUIYSIMG

At the end of the module, participants will be able
to

* G maudumapRuthwesiime
Safely prepare sputum smears

* G mauftmAitumenanmagy
Prepare good quality sputum smears

® nuduemismig masimn
Identify problems with smear preparation

* GnANANMUTUTUHNES stein witn

Auramine O method on sputum smears

® PN TN YW HNES Trouble
shoot problems with the FM method




1M Content overview

d mi§31m8§j1ﬁ Labeling of slides

i mﬁ’[ﬁ fﬂﬁﬁj% ﬁ‘[m fi fﬁLmﬁtE@ fJ Selecting the best portion of the sample for smear

preparation

e ﬁiﬁﬁigfﬂ‘ﬂg@fﬁ Techniques for preparing smears
e immmjﬂﬁ\{smiﬁmﬁmﬂﬁﬁjﬂﬁs Principles of the Auramine method

d ﬁﬁjﬁﬁmﬁmﬂﬁ Auramine staining procedure

ﬂ(ﬂlﬂfﬂl‘l‘lﬁﬂmﬂiﬂtﬂlﬁ Overview of smear

preparation

. FITTEUTTRUB UL BHGNY Label each container & siide
. TN Make smear

. GRBJIATHUTENMAHEEM GRWEIR) Aray

1ﬁ§1ﬁj Heat fix smear

°
=L




Sputum containers




msmmssmwfmms Labeling unfrosted
slides with diamond pencil

mzq:swssmwsgﬁa Labeling frosted slides
with lead pencil




85&1‘35%8“15 Spemmen appearance

Saliva portion

Purulent portion

Specimen appearance cont’d
Physical Appearance
of
Sputum Specimens

=9 o ¥
o w7’

Salivary Muco- Bloody Muco-
purulent colloidal

WEICY)




Specimen quality

Salivary

Specimen quality cont’d

Mucopurulent Muco-colloidal
(watery)

12




mssijg:wézma Preparing sputum smears

o T_Iigiﬂjggmﬁ Numbering the slides

—WHRGNYE ane NS mews N HsmsaNEIEiY

v
Select new, clean, grease-free, unscratched slides which are free from
fingerprints

—i{iiiglin ginnmi seie BinetgafumiSisHgNs usiga

pencil, record the serial number and order number of the sputum specimen on
the end of the slide

—WNRULISIigNYRYWY AYuteisliBRUM ensue that the

number on each slide corresponds to the number on the specimen container

Sputum smearing

Smearing Sputum




Making smear with loop

15

Cleaning loop

Cleaning Wire Loop

16




Proper thickness of smear

b1 o 7.000 » o v For 10 mi
3 "o ALY PeLa s (% s eernt
! 7 Jod 1'e wheliimegt sl rOpm OF wals? and Drepme s the sm s
. P —
' ¥

' CFPYARE D0 100N M1 DAl 1 i s !
g sGseg Bt the AR wali e on ™M@ Neat et o
ol i v et Aoty Dufove etmning But (1 1
' ’ P ouah WDe imass wines 11 s hattd § 1
( " 'y thsT e of e warhy U1 Ouring Atk (1] e

Proper thickness of smear cont’d

A Good Smear

ne Japanese oair,

Mo ous

Poor/too thick Poor/too thin




Heat fixing a smear

Pass the smear through the flame 2-3 times

19

9 ~ (o d
“535!3“15“&955059 Fluorescent staining
procedure

nnﬁﬂ’gﬁ Primary Stain (Auramine O)
b ﬁ”lifitﬂfiﬁ[lﬁ Decolorizer (Acid alcohol)

b MIGmAnNn ﬁﬂigjﬁ?m Quenching (Potassium permanganate)

20




immueiienudmane® Acid-fast principles

®  HARSWIFHIURTEINA I NSTMATWOANFNES 1 he nuckic

acids of the cell are stained by Auramine O
* midwminafithwmngs-munuEsmuntinioniynisihising

T8 4 intense decolorization by acid or alcohol does not release primary stain from the

nucleic acid of AFB
*  muminipinsHEGunUoAn gt Sugss
mm}tﬁdﬁﬁ SE'@Z]%&I[]“HUJ 9 Quenching done to suppress non-specific background

fluorescence and provides contrasting background

21

Principle of FM stain - 1

AFB

i
uramine
1 |

(NO HEATING)

C ) f

22




Principle of FM stain - 2
AFB

C )

l Auramine O 1
( ) ii;f

l decolorizer 1
( )

23

Principle of FM stain - 3
AFB

C )

l Auramine O 1
( ) /

l decolorizer 1
( )

l Quenching 1

( ) .




MEMNHORS

‘mﬁ&mﬁmﬁmﬁm{jﬁimﬁj@@ﬁﬁﬁﬁiﬁj ‘I Arrange slides in serial order, smear side up

DAGNER YR UNET MY ANG YIS THIUMEAMED SAHEIE1R) 1 keep  tnger

thickness between smears

"1 0.9% gﬂ%afﬁﬂjtmsgmﬁﬁ@gﬂa 1 Flood with filtered 0.1% Auramine solution

ﬁ:ﬁ‘im Do NOT Heat

gn 10 818 Leave for 20 minutes

ANYMGHBHY TTILDEI BTG HIBI Genty rinse with water, dran

mﬁﬂjjltﬁ 0.8% mﬁ?ﬁ—mﬂ‘jﬁm Qﬁim:‘mﬂj mm§ Apply decolorizing solution 0.5% Acid alcohol, for 3 min.
ANYGHBYY ITIRURI[HRGHIBI Rinse, orain

mﬁﬂjjltﬁ O.ﬂ%ﬁmﬁimjﬁ ‘fnﬁﬁiﬂ'][lﬂ'm GRINIIOM oG Apply 0.5% potassium permanganate solution for 1 min.
ANYGHBHY TTIRURI[HRGHIBI Rinse, arain

GG IR R aray
” 25

Setting up slides on staining
rack

26




Staining

Flood slides with freshly filtered
auramine-phenol. Let stand for
20 minutes

¥

Rinse well with running
water, taking care to control
the flow so as to prevent
washing away the smear
T




Decolorizing

Decolorize by covering
completely with acid-
alcohol for 3 minutes

As before, wash well with
water with running water to
rinse away the acid-alcohol




Quench with
0.5% potassium
permanganate
for 1 min

Wash as before with water and slope the slides to air dry




mRgpesmaiemmanatpeiy
Quality control of routine staining

d iﬁﬂmﬁﬂgm%mgm‘}égﬁﬁ Hﬁj 9 All labs performing AFB-smear microscopy

o <

d ﬂ]ﬁ%ﬁﬁjﬁﬂﬂﬁg ﬁismﬁﬁtﬁﬁjmtﬂﬁﬁ 9 Ideally daily but at least weekly

1 a0 u a a

d J;ﬂﬁi?gms (1+) Positive control smear (1+)

- ﬁﬁmiﬁmﬁmﬂﬁﬁjﬁ\{ﬁ in routine series for staining

- ﬁ% ﬁ(jjﬁf‘i%g Eﬁmﬂﬁiﬁiﬂﬁﬁﬁﬁ check for the number and color of AFB

* yemgnunaim -uMuShianud yniiimssipn
ﬁ"ImE ﬁjﬁﬂﬂmmﬁj%ﬁj 9 Record results in the laboratory register

33

#56Q% Summary

d i%ttﬁﬁ ﬁjﬁﬁjm?ﬁmsgﬂmtﬁigjﬁ? What labelling information is needed on a slide?

® HHNURTEHRAMISIHTMABATE A2 How doyou select the best portion of the

1
sample for smear preparation?

* iRnmbiugnidguhsy) SANGMITS? How can you determine the

correct size and thickness of a sputum smear?

® IRNUMSRNSFNMITMANANENESNSHES? Whatare ritcal steps in FM

staining?

34
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NEsSHURREAgNS

Reporting and Recording

ssssans fluorescent

* gngnuitminamsinigiiiin st iaEwnmtsg]
sunspSumwnsmumEtEMEIENS 1 1Painfnsul

(x40) FOTENUTHAIHSIG]
Keep stained smears in the dark (box or folder) until reading, and read as soon as
possible. Use the objective x40 for scanning.

® {i8gIBUMYUNgIuMe tNURBEOIUMA 1 THINANUY

o o a = =2} a
18I anfnjug whigoafigl |
Scan the stained smear systematically at least for 40 high-power fields. Acid-fast
bacilli appear bright yellow against a dark background material.




Systematic examination of smears

ssnssinanse Appearance of AFB

°* ufikinulMeNmom gethnifamiunugonnasaipineiin 1 mAndinuy
MERUNNEEM iRumEisiswomshm ymsisiRem 1 Tubercule bacill are quite
variable in shape, from very short fragments to more elongated forms. They may be uniformly

stained, with one or many gaps, or may even be granular in appearance
* uinimtamhhunan: gwo uM{RuEse INwREEMHARHEE |

JUNH WATHINUY FMenym Aamtii 15k SHMHUES 1 They occur singly or in small

groups, and only rarely in large clumps. The typical appearance of bacilli is that they resemble
rather long, slender and slightly curved rods.

* mitmaAnaney GeisinsaBugnuRuENitmeys) nwgsMEMe
AigufigigiGime (femumsnanive IBUHAMS NugsnRRinu T §PgiE

NUWATHT TEUHSMSIANEIRGH hESTUSTIBINARUMET Y With good staining

always check first a freshly stained positive control), there may still be fluorescing
sometimes green) artifacts, which do not have the typical shape. Also non-fluorescing
bacilliary shapes must be considered as artifacts.




Appearance of AFB cont’d

msgiwgsw Grading scale using 40x objectives

WAL maaﬁémmasmém
#STHIW MSNBIIINARUCOuME
Sgadiagmas | o-of pucojume
(1+) B0-96& THINAFUGEOJUMN
(2%) E-G& THINARNOIUMN EHIMEAME B0 JuMN
(3+) 1S BO TWINATHOJUMN LIMRUNEAMA & Jumn




Laboratory record keeping

« Laboratory Request Form
* Microscopy Report Forms

« Laboratory Register

All laboratory records
should be kept for at least
two years

m«@@é@qyga’sﬁg Using a grading chart

° L4 9 . .
t[‘p[_ﬁqumﬂg Use grading chart every time you read a smear

* hmhign 90X oo fGiggmiihincomanedms iis a 10x 10 char, but

you need to use only a maximum of 40 fields for 40x objective to grade your results

d ﬁJﬂﬁJIfigBtUtﬂﬁtB’igﬂ[;ﬂQﬂsﬁgﬁ]Q Record the number of bacilli in each field

d t'lﬁﬁl,mfigBIHmﬁ gﬂd/bO/GO Jﬂmﬂ Calculate the number of bacilli per 8/ 20/ 40

1
fields for 40x FM objective, depending on the magnification of the objectives used




gamsaé Example - 40x

* FM microscopy, 40 x objective

* iDdgsiminnnul BEthHE00 [RG Jumn NHok JuMMIe]s |
IWUNGNLo Jnmn §881YING 18151§18900-9000 {HifTieT 2+ 1

1UIESMYN 9000 (it 3+ 1

* UigeIHINATIUY HEthubo fhbo Jumn FHiINdbo Jummnigis 1
IWUNNco jnmn Sgstuing iglsigebo-odd [gimnms [+ 4 108gs

181618189-9¢ (HiriaIGgsna{mAs 4

uSgowsens dossenn
False negatives and consequences

* lymaiiain meiwhwgsaidumegagalyma Fmutiilyme
False-negative means that the result that was reported negative was actually positive

* ygegnilisumauinnnuy Bemsegumnnmes iswuanw s
méfﬁﬁg fﬂmmﬁgﬁfmtﬁ gflg]ﬁ Therefore, patients with TB may not be treated,
resulting in ongoing disease, disease transmission, or death.

* minuegdamameEnEsmesug thuesaEamnnm

§Bmﬁ'ﬁﬂé .ma‘qmtmtjtf_i'ajmﬂmmﬁﬁl Intensive phase treatment may not be

extended, resulting in inadequate treatment and potential drug resistance




sgeiedenn eotnsens
False negatives and consequences

* Igmaiiaiin melmhwgsuitnnagdajiyme Bmulndlgne

False-positive means that the result that was reported positive was actually negative

* SieyntAiBmmetEINaNTY sgmINNMUh EsENG
LiGsH g GUmMICN

ttﬁmmlqpmmmﬁﬂgu:llﬁlhﬁ[gimi 1 Therefore, patients are treated

unnecessarily, and treatment may be continued longer than necessary

i i&:ajmﬁﬂfiﬁ 4 Medications will be wasted

msmsimawgé Protect the microscope

o o a oS & o d
i ﬁjiﬂﬂHSﬁigmigajﬁmgﬁj‘jsgﬁ 9 Humidity and dust damage microscopes.

® IglnUEMMEEHIGY [§IMIMIB{HSaENMIDsgs 1 in humid

climates, the microscope needs to be protected from fungus.

d ‘"l.ﬂmﬁﬁitﬁg[ﬁgfﬁjémiﬁjﬁlﬁﬂmﬁlﬁﬁf1 91 Cover the microscope when

not in use with a vinyl or cotton cloth.




#56Q¥ Summary

® HNDMIGINAURNSIGUAUGHER 1+, 2+ and 3+

* iHidngEhBuTnsiumn?

* ifmsnninngtimemigmusnn Igmedsine Higmadsine







AINEUALEU (Evaluation)

AINCUGLEUHAT

<t u

§UIY GNIUMICE Pre &id Post-test

MINWataUIAUANsULMEY






YU 9-k-9  MINCUALEUHAGEUZY GRICUMIEE Pre &1 Post-test

uan:uamusiimiSnmnanunnwaye agS§wian
A AR
AUUTIGEG e
11107 O TN SIATANGES. 1121 T
i wihagnhwmsimuiuwndidw (7 v 869
9. y§ifitnaSmsan i s MINIANHINHIUH Ot Dgas

9 o al U b

w. pasdivni phigisinigands inudsifunwi:ma Sugmvnatnigniis Oipi Oge

m. AUNANSHANM ALY %ﬁmﬁ%ﬁmmsﬁg:nnhim 0 Ot Dgag
¢. (pits yonamueuifianudishibisivafimng Ot Dgas
& gAgpinisliv)ndndng upulnufimpuofunaitusn siphnighssyg Ot Ogag
9. i AR IR 0.d% AntmaninghBsy Ot Dgas

. Aneomes ShUimaodimagshonnsufhdsmeagnuiumimuwugsudumnig]u
Oipi Oge
G. I UPM U AN SR g a8 LED 960 00015184 Oipi Do

&. (fiDM &I Objective 118900 WINUB{HSMIS§wHN NGRS RimvInGg Dl D8ww

al c 1

ATRISMIGUgH TSR g g e

v

90. GIifunui
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ABTBIIBEG $evrveveeeeenssssssseeeeereesssesesssssnnnns
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