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1. Foreword

U?".-.& ["0& 0&>"& ?9: <9I&NY# <?&#">'9.>91">-9;.&'1$<"9=0"-/ -.->&I<";"@"<D
D*+\  $.$D"=0&<$" @I <?&'&I$'$<"9= IN&P/&=<.$=00&>9=<$#"=$<"PK?&"9@9/">$@
J&>"#8&=J<9 <?&0&<&><"BN#AD>9;$><&"'$B:<? $=0 "=<&'I'&<$<"99N<?&0"'&><0"-/
~2>&I<"" @D -@<Y?8B11&=0">&.>9=<$"$=>"@ @INO'#$<"9%$=01'9>&0-'&.4

U?& >-"&=< 1&'."9= [|&'."9= 23" SI"@3667\ ?$. -=0&/9=& &W<&=."180%<"=/ $=0
'E&NI'H#P<<"=KIH#IME<?&I'&.&=<&0"=NI#$<"9$. >@&PD#I'&?&=."1&$=0-1 <90$<8$.
19..",@&4 & ?91& <?$K?&/-"0& "@@ -.&N-@9<? <9I$'<">"I$=<."= <?&>9-".& X)*+,
#'>'9.>91"> 9;.&'1$<"9=0"-/ .->&I<";"@"I.$DN9I'<?8&0"$/=9.". INUC$=0 )+HUC 0"'&><@D
N'O# I-<-#Y $=0<9<?9.&'#I@&H#&=<"JF+, "=0&I&=0&=<@D4

& "7 <9<?$=M?EH#D>9;$><&™-#/'9-1 $=0.<SNBN<?&Laboratorio de Investigacion en
Enfermedades Infecciosas 9Na="1&'."0$0%&"-$=$TID&<$=B&'&0"$ID&D +'4 C9; b"@#$=J
29 ?$1&'9-/?7< <?&">9=."0&'$; @BWI&"'&=>8>9=<""-<"9=$=0.-//&.<"9=. NI9<?&#$=D
"<&'$<"9IX?2$L2F1 & &LP<?&>-"&=<1&"."9=9Nk?&/-"0&4

2. Substantive changes since last version

U?".1&."9="&I@%$>§&"."9= 22 [+&>&#;&" 366Q\4-;.<$=<"1&>?$=/&."=<?&@$D %<0
'9>&0-'& 0&.>"I<"9="=>@-0&"

o H&F-"&BF-"I#8&=<H$<&"$@=0'8$/8=<.-10$<&0

o S=<""9<"=9>M=0:9'M"'=/ .9@-<"9=9=<&=4=01'81$'$<"9= '9>&0-'&. '&1".&0
o %9."<"18C>9=<'9@'$"=I'€I$'$<"9="'&1".&0

o S=<""ICH'@-<"9<&l. '81".80

o 8'=POR>I=<$H'=$<EPHI@&'&I$'$<"9= $=01@$<"40>&0-'&. '&1".&0

. %@$EH0"=/$=0:8 Q@ -@%=<&'I'&<$<"9&1".8&0$=0&WI$=0&0

o @"&. $=0>$<$@9/E8H#:&". NO'.&1&'$S@9=.-#$@&-10$<&0

o %'9>&0-'&N9"&>91&' T$=0>'DII'&.&'1$<"9ONO."<"1&*+, >-@<-'&00&0

U?".1&'."9=$@.90$<&. ]&'."9= 23 [SI"@B667\J."<? .9#& #'=9' >?$=/& $=0>@$"N">$<"9=,
"08=<"N"R0=8>&. $'W-"=/ <$"="=/

o B=x?8@"/BND".>-."9=. "=91&'$<"9=$@<<"=/.J@$<&$0"=/$=0"=<&'I'&<$<"K<$; @ &.
?$1&&&=."#I@"N"&0

o %SOUS><"9{4G¥9: #9'& >@&PM@RP" @ >9=.<"<-<"9:9>&0-'&

o U&&=I'&I$'$<"9= .&><"9{ 4Q¥9: &WI@">0&@D;&. >9=>&=<"$<"%KF-""&0

e OSIT>9=>&=<"$<"9=0&>9=<$#"=$=8@-<"9=9"&><&MN'9# Gc <964GQ4A42\
o O&/$P<"1&9=<'9@R0"$>9"&><&D'I# QPRS+T <9QPR'S+T-%SOUR4G\

o %@%$<I9L&0-'& #90"N"&PQIRI&O->&9119'<-="<DN9>'9.. ->9=<$#"=$<"9=
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3. Introduction

Y+, [">'9.>91"> *;.&'1$<"9= +'-/ - >&I<K""@"<P.ID\". $ @"FB-@<-'85.&0 <& <<?$<
0&<&>Mycobacterium tuberculosis $=0%$..&..&. ".9="$d"G=0""N$#I">"=->&I<";"@"€D&><@D
N'O# .I-<-# .$H#HI@&.A?8H&<?90H#IME.-.& INK:9 "#I9'<$=<1'91&'<"&. ONM. tuberculosis

[2\ #3'M&O@NDS.<&'9:<? "=@"F-"8&0"$<?$=9=.9@"8&0"$I$=0[3\ $=&3$."@&>9/="d$;@&
$=0>?$'$><&".<#¥'>'9.>91"> cording $I1&$'$=>& IN<?$4'9:<? "= @"F-"8&0"$4a."=/ $=
"=1&'<&UAD"/?#">'9.>91&J 35:&@ @ P<&'=9>-@P<&X? 0&>9=<P#"=$<&0<-# .$#I@&.
~1&=08&0 "=.-ll@&#&=<&(]"00@&;'99MIPRH&O"-# $'& &WSH#"'=&NI'#">'9>9@9="&">?
>$=;& 0&<&><&6$ #&0"$=9NQOS$D.HK->? &$'@"&?$=#$>'9.>9!"> >9@94D:<? >$=;&
&&=9= 9@"@&0"-#4 U?&"=>9'19'$<"9=9N".9="3d"®B=0 "N$#I">"="= <?8&<&.<"=1'9>&..
&=%,@&F-$@@M )+H UM&<&><"9=4

U?&"#1@">"IN<?8LE&>?="F-&R&'&$<&" .&=."<"1"AN@"F-'"91&" .9@"8&0"$>-@<-'&I9'UC
0&<&><"HRA&I&>"N">"QD?E&>7$'$><&™.</9:<? 9NW. tuberculosisI<?8&1$@-$<"IND'-/
~S>&I<" @B . ?9'< <"H&.SP@BID <?8&@9>9.<ON&S/&=<.$'& <?&#Pe9’ $01$=<$/&IN<?&
#&<?904

4. Biosecurity — minimum requirements

SBN&*+,  -.& '&F-"&. C"9.IN&4IR1IE&E@ [%3\@$;9'$<9'DF>"@"<T&AN"S"9.&>-"<DH#&S.-'&.
=&>&..$'DN9":9'M"=/ :"<? )*+, NI@@9<:9 >$<&/9"&. BII'9I"$<& "=N'$.<'-><-'&$=0 .$N&
@3$;9'$<9TH><">&.K..&=<"HaD &H#E&=R&"
e B=N$.<'-><-'&
o $ . 8@EH'=<$"=&0@%$.BB'9.3N&<DS$;"=&<C,T\J "= :?">? $@&">-@I<&'
1$..&. <?'9-/? $PKWIH"@<&'

o $@%,9'%<9DE>& :?">? . &IF'P<&ON'I# <?&&.< INK?&@$;9'$<9'D<? :&@@
L&3@&0=09:. $=0 @9I9>M$;00'. <9 1'€&1&=<&=<'DINI&'.9==&@%=0 $"
<--@&=>&"@ . <$HI@& P& ;& "=/ ?$=0@&0

e I9@"N-'="<-'&?">? '&.".<.0&<&"9'$<"92&= 0"."=N&><$HL $II@"&0
o I$,98<9D I'$><">&
o <INN$"=&0'=;"9.&>-"<DI'9>&0-'&. $=0<?&"#19'<$=>& 9N;"9.IN&<D=<?&
@$%$;9'$<9'D
o -.& INBO&F-$<89<&><"1&@9<?'[#9:=J /@91&.\
o -.& INBII'II"P<& 1&'.9=3@&.1""'$<9'D I'9<&><"93<S@H&.[ORGE.I"$<9".\
o [91&" )+, 1@$<B=0@"$00".19.3@%. 0&.>";&0;&@9:

89' $00"<"9=9@<$"&F.-@<"

U?&*+, :&;."<& $< :::4#90.1&'-49'/fC"9.8N&<Dg8SV.410N
T+ThXC"9.$N&<D)">'9:"9@9/">$E0 C"9#&0">AEI'$<9"&. [G*&0"<"9=\
1:4>0>4/91*+*P.1;"9.N<Df:#, @ Gf: #,@ G<9>47<#
_P*h. X$;9'$<9D .&'1">&."=<-;&">-@9.">9=<'9@%'BBB-@<-'&Y
<< ff:?F@";09>4:?94"=<f?Ff2RR7f P*qgUCgR743G7g[I$'<A\4I0N
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5. Required equipment, supplies and reagents

5.1. Equipment

C$@$=>& <9:&"[? ".9="$d"OINS#I">"$=00S!IT
H&N"/&'$<9'TN'8.8d&: <9.<9'&I'& -I&I$&O 9<? Z $=<";"9<"39>M.
S<9>@$1& <9.<&"@"#&0"-#J ;-NN&$=0-.80 I@$<&.
19'<&W <9$"0.$#1@8&2940/&="d$<"9=
T&=<"N-§&N"/&'$<"9=9<=&&0&0\ NOI-<-# >9=>8=<'$<"P=2GHE@I=">E@& <&\
B=>-$<9[T* 3 &=">?#&=<9<=8&0&0\ NO™>-@<-&>~;$<"9=

B=1&'<&@"/#'>'9.>91& [BWZ 26V@;e&><"1&&=.\ <9&3$0)*+, |1@%<&.
S-<H$<"H">'91"1&<<&.[2666u@I3BEB=036u@\ <90".1&=.&*S+TI%SOUS=00'-/.

)-@<">?$==&@<<& <9.1&&0 -1 1@$<"9-<9INB=<","9<"9@-<"9=
5.2. Supplies*

b@$.<-;&. [2LW266#\ <9.<9'¢$@"F-99N'&I$'&0 ;'9<?

643# N'"@<IRI'SF-&9-. 9@1&=<.\ <ON"@$&K";"9<"x9>M.

643# N"@<9'9/$=">.9@1&=<.\ <ON"@$&K";"9<"x9>M.

)">'9>&=<""N-/&-;&. <9.<9'&$@"F-98Nb=<";"9<"x9>M.

2GH@®@DI'9ID@&=@=<"N-/&-;&. [>9=">$@&\ NO'I-<-# 0&>9=<$#"=$<"$=0>9=>&=<'$<"9=

G6#@-;&. <9$@"F-BE&>9=<$#"=$<"B\H@-<"9=

26#@&'9@I/">P@<<&. <9$@"F-GPRE=00".1&=.& *S+T

%$.<&-1"1&<<&. <" WHSOUS<? #&0"-#

)">"9I"&<<&<"I. [366u@RB6GL@N:"<?f:"<?9-N"@<&' £90"@-<BWe<";"9<">(T.1&=.& #&0"$
U-;&'>-@"D"=/&. ['Nt">'9I"|&<<&.-=$1$"@P; @&\ <90"@-®We<";"9<">AT.1&=.&#&0"$
35:4QI@$<&. N9>-@<-'&=0'&$0"=/

&3@S; @RI@I>MDIENI@D<?&:4. N9""9.&>-"<D<9>9=<%$"35 : & @I@$<&

IP@Q@@"&.#-.< ;& .<&"AEW>&IQ@D<?&:%&\

5.3. Reagents

)'00@&;'99MQPR'9<? >-@<-'&&0"-# ;$.&
T$."<9=§$=>'8$<"9"/&.<>$.&"=\ >-@<-'&&0"-# ;$.&

b@D>&'9@ >-@<-'&&0"-# ;$.&

%SOUS $=<""9<BEO"-# -ll@&H&=<

*S+T =-<"<"O=$@0"-# .-ll@&H#&=<
S=<","9<"x9>M[BORHBS8\ 0"&><->&I<""@"<B.<"=/

+)* [+"#&<?D@DI?9W"0&\ <OI&IF& "N$H#I">"=<9>M

90"-# ?D0'9W"08I@ @&<. J-<-# 08&>9=<$#"=$<"9=

90"-# >"<'$<&™;$.">D"?D0'$<& I-<-# 0&>9=<$#"=$<"0=
O-$>&<P@D.<&"4&S!T\ I-<-#  08&>9=<$#"=$<"EH#->9@DPR&=<
,90"-# 179.17$<& 0";$.">$=?D0'9-. [O%P%*%\, J-<-# 0&>9=<$#"=$<"9=
%9<$.."-#129.17$<& #9=9;$.">I>'D.<$[@ %%\  .I-<-# 0&>9=<$#"'=$<"9=

26¢ .90"-# ?DI9>?@9"<& <90".>$'0>9=<$#"=$<&8.<&
+"."=N&><$=< <90"."=N&>9=<P#"=$<&H<&"$@ .- N$>&.
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6. Stock solutions

<P>MI@-<"9=29-@0& I'&I$'&0 "=$01$=>8Y?8E&<9<$D@-#&I'&I$'&0 $<9=&<"#&F=0
<?89@-#E&INP@"F-9<?$8'& .<9'&0>$=,& $0e-.<&E9.-"< @$;9'$<9'B&&0.

6.1. Phosphate buffer — pH 6.8, 0.067M

o Ingredients
,90"-# 1?9.17$<& 0";$.">FBH="D0'9-. O%P%*% R45Q
%9<$.."-#1?9.1?7$<& #9=9;%$.">3>'D.<$@ %% R46Q
+".<"@ &8 3666#@

e Preparation

Solution A: O%P%* (Sodium phosphate dibasic)
+"..9@1R45QON90"-# 1?9.1?7$<& 0";$.">"=26664#@D".<"@ @&E'

Solution B: jP 3%*; (Potassium phosphate monobasic)
+".. 9@1R46QINI9<S.."-# 1?9.17$<& #9=9;%."> "=2666#@D".<"@ B&E'

6.1.1. Final phosphate buffer solution (pH 6.8)
[kK2R66#@ .-NN">"&NQK2R6.$# @ &.\

e Procedure

l. )'W RG6#@N,9@-<"98 :"<? RG6#@N,9@-<"9€ $=0 .<""M&&I;$>MGE6#DN&S>?
9@-<"9%9$0e-.4dP "N-&>&..$'D

2. )&$.-'& IP -.?29-@0& IP L47 6434J9%0e-.<
$00.9@-<"9S<9'%".&IP
$00.9@-<"B<9@9:&1P

3. S-<9>@%$$&232-235mN9I2GH"=-<&. <9.<&"@"d&4

4. %@$SR661EB@"F-BN<?&1?9.17$<& ;-NN&'.9I@-<"98= =-<"&=$/$' #&0"-# "=$
%&<0".? $=0"=>-;$<&B<AQMN9Y’57 ?9-". <9>9=N"#<&"@"<D4

5. ,<9'&"="&N"/&'$<9$<B-7TmMNI-I <99=&#9=<?4

¢ Notes
K$>21-<-# S#H@&&EF-""&. 26#@N7?9.17$<& ;-NN&'9@-<"9IP L47

U?&<&"@&N&' 9I@-<"9=$=;& .<9'&0"=.<&" @8<<@&9=<$"="56366#@N9I-.& "=$
"=I@&$DY' "= @$/&19@-#&.BMD$/&<9'$/& ;9<<@&.& -.&0J <?&H#9-=< =&&O&INY'
SH@-'9>&.."=] >$=& 19-'&0 9-<-."=/ <&"@&>?="F-8= <?80$DIN'9>&.."=/4
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6.2. NaOH—-Na citrate stock solution (4% NaOH / 2.9% Na citrate for sputum
decontamination)

[566#@E .-NN">"&N9'366 .$#@&.\

Ingredients

,90"-# ?DO'9W"0& 744
J90"-# >"<'$<& G47

+" <"@ @B 566#@
Procedure

1. +"..9@1846/9N90"-# ?D0'9W"0&366#Q@Q<&" Qk.<"@ B&B.'

2. +"..9@1&47PN90"-# >"<'$<&$=9<?&366#Q<&" OR.<"@ &'

3. TO#;"=& <?&90"-# ?D0O'OW"0B=0.90"-# >"<'$<®@-<"9F&F-$@2@-#&.\
4. )"W$=0%$-<9>@$$&232-235mN9I2GH"=-<&.

5. ,<9'&"="&N"/&'$<9$<3-7TmN9I-l <99=&#9=<?

Notes

K$>2l-<-# .$#HI@&&F-"&. 3#@4

S@"F-99N#$@ @B@-#8>$=8 .<9&0"=.>&: <9I <& <?&HII'I"$<& 19@-#&'@@
0&I&=0 -19= <?&-.-$@ F-$=<"<[ON .$#|@&. '9>&..&0 1& 0$D [.&& XO$*ROSIT
0&>9=<$#"=$<"B@-<"94Z6\

6.3. Middlebrook 7H9 liquid medium with casitone and glycerol (7H9)
[R66#@.-NN">"&NQ'366.$# @ &.\

Ingredients

)'00@&;'99MPPR'9<? ;$.& G4R
b@D>&'9@ Ad2#@
T$."<9=& 243G
<&"'AR.<"@ D& R66#@
Procedure

24 +"..9@1&ARPONQPR#&O"# 19:08& "= R66H@N.<&" @& .<"@ BB >9=<$'="=/
A424@N@D>& 9@ 243GON>$."<9=8&4

34 )'W "<? >9=.<$=</'<$<"9==<"@HI@&<E@DI@LEP.& #$/=&<">;&$0 .<" "N
$13"@%;,@&\4
A4 S-<9>@3$$€232.235MN92GH"'=-<&.4

54 T99@=00"1"0&7?&.<8" " @HRO"# "=<BAGHED"F-9%= <& @RVRE6H#: 1@%.<-&.
N9 $#I@8&I'&I$'$<"9=1$=02647#@@"F-IN9'I'&I$'$<"9= IN$=<","9<"9@-<"9$=0
"=<&'=$@=<'9@.4

G4 B=>-$<&<AQMNO’57?9-. <91&"NB&" @ [@5aM&-';"0"<D\4

L4 ,<9'8$BTMT'<? >$| <"/?<@@9.809-| <99=8#9=<?4
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e Notes
K$>?.l-<-#  SHI@&P=0 "=<&'=3@=<'9@&F-"& 9=& <-;& >9=<$"="=B4GH#@NQPR
#&O"-#4

K$>-;& IN2647#@PRE&OD"-# ". .-NN">"&NQ'$=<";"9<"9@-<"9$=0"=<&'=$@D=<'9@9'
2G.I-<-# . $#H@&?&-#,& 1'&I$'&0 .?29-@0& ;$.&0 9=-.-$@@$;9'$<9'B&&0.4

BM$/89<<@&'& .<9'&0IH#S@ @RO@-#&>$=;& 19-'&0 9-<-."=/ .<&"@&>?="F-&=<?&
O$DONSH#HI@&-'9>&.."=/4

6.4. OADC
K=">?#8&=<-l @&#8=<[9@&$>"0B@;-#"=DEW<'.§=0 >$<$@$.&I##8>"$@&I$'$<"9=
>0#&. '&$ODN9™. &4

6.5. PANTA
S=<""9<">| @&H&=<-.80 <O#'="#'d&>9=<$#'=$<"BN)*+, >-@<-8D ISAN@UH$>'9-
9/$="#. =9M'@@LO/ <?8D&>9=<$#'=$<"99>&..4 U?8CC!)bBU %SOUS'$E=<$"=$
@DOI?" @ H80<-' ON=<"#">'0;"$E&=<.4

H&>9=.<"<-$8@D91?"@"UW&E@NCC!)bBU %SOUS<? A#@ON <& @R.<"@ @&&'4

S=<""9<"> | 89#-@$<"9F  T9=>&=<$<"9&' #@N<& | 8'=$@D=>&=<$<"0=
18 1"$@ | '&>9=.<"<-<"9i<? AH@<&"@8& <?8&@E? .$H@8S=0
0".<"@@8’ QPRS+T #80"$

%9@"#\U'= | L666-="<. 3666f#@ 56a="<./#@
S#I79<&™>"=C | L66w 366f#@ SuiH@
O$@'0"®¥® | 3J56¢/ 766f4@ 2L/fH@
U"#&<?91"# L66w 366f#@ SuiH@
Sd@9>"@@"=| _ Le6w 366(#@ SWi#@

6.6. Antibiotic stock solutions
6.6.1. Isoniazid stock (8 mg/ml)

o Ingredients
B.9="$d"0 36#/
<&"@R.<"@ @B’ 34GH@

e Procedure
24 +".9@186#/ ".9="$d"CGHI@&<&E@BACH@&" QR.<"@ B&E'4
34 8"@<&? 643# .D"=/&N"@ €' aqueous solvent.
A4 <9'&"=36u@B@"F-9%.<&" @&>'9 >&=<"'N-/$<"9=;&. $<-36mMN9*-| <9L #9=<?.4
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Note
K$>2<9'&036u@@"F-9<.-NN">"&N8-| <9266.$#@& ['=>@-0"=$.<$/&\4

6.6.2. Rifampicin stock (8 mg/ml)

Ingredients

H'N$#I">"= 36#/
+"#&<?D@@1?79W"(&),*\ 243GH@
<&"OR.<"@B&E' 243GH#H@
Procedure

24 +".9@186# ""NS#I">"=>0# @ &<&@IA3IGHE),*4

34 S00243GH@&" AR.<"@ B&&' $=0#"W4

A4 8"@<&? 643# .D"=/&N"@ €& organic solvent.

54 <9'&"=36u@@"F-9%.<&" @&>'9>&=<"N-/&-;&. $<-36MmN9I"-| <9L #9=<?.

Note
K$>2<9'&036u@@"F-9<.-NN">"&N8-| <9266 .$#@& ['=>@-0"=$.<$/&\
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6.7. Positive TB control strains

_&@@$$><&"d80."<"18C9=<'I@'$"=. [9=&N-@ @E&I<";@E<'$'=$=09=&)+H .<$'2\$'&
|@$<89-< &$>?0$D<?$<>@"=">$B@&. $& '0>&..80 NO')*+,4 U?&I9."<"18&>9=<'9@K&..1
#8O"# $=0 $=<""9<"0@-<"9F-$@"<D8 08&>'&$.&".M ON>'9.. >9=<$#'=$<"9=P&I9."<"18|
>9=<9@'$"=. $& '9>8..80 $=01@$>8E$ .&I$$<&I@IBN<L@"="HEDE. ?$1&;&&=|@$<8&
$=0.4$@&04

e Requirements
PAQHMWM. tuberculosis .<'$"=- SUTT3Q3R5.-.>&I<"; @ &9=<'9@\
+H >9=<'9@'$"=[@>3@"=+)RQ ". -.&0 $<a% TP\
)'00@&;'99NDP25/$' EGC*SHT "=%&<0".?&.
26C .<&"@L&&=T76 56u@
<&" OR.<"@ BB 26#@

e Procedure
24 HE&>9=<"<-=@H#&>"$@IRMP L0 >9=<'9@$"="<? $>>9#I$=D"=/9@-<"9=4
34 %@F<B'=.9@-<"9=%&<0".? :"<? )'00@&;'99MQP22%/$' [.&& SII&=0"WLIXH&>91&D
>'DII'&.&'1$<"99N9."<"18*+, >-@<-'&.Y\4
Ad B=>-;$<&<AQNN9'2G36 0$D .4

54 *= <?80$DIN.<'$"=.9@-<"OE&I$'$<"I=J#"W26#@<&"AR.<"@ @B $=0560@N
26C .<&"@R&E=T6"=$ .<&" @&& [N"=9@LE=>9=>&=<'$<"96465C\4

Gda'sl $ <&"Q@9NP$18.<.&1&'S@I@I="ANH#D>9:$><&"H=0 |@$>8&= $ .<&"@&&
>0=<$'="966L@H<& -U:8&=.9@-<"B=0.<&" @@$..8$0.4

L4 T$I <-;& <"/?<@B019'<&WO'3-A#"=-<& @ &<$=0GH#"=-<&.4

Q4*1&= <-:& $=0$00 AH@NS$<&'-U:&8&=">$| <"/?<@E019'<&\WI$"=N9'36 .&>9=0.4

74 18&<.<$=ON9'A6#"=4

R4 U'$=.N&X?&-1&'=$<$=<<0$=9<?& <& @&& -."=/ $<'$=.N&I"I&<<&4

264S0e-.<<?8-";"0"<D<9)$>8%' @$=0>$ @R[$I'OWIAW BT Baf#@\"<? :$<&'-U:&8=4

224U?8)$>8%3'@$=Q .-.1&=."9= >$=;& M&I<"?<@EP@E3-7MMN9I"&I&P<&B.& N92G
0$D.4

234H&#$"="=PI9@9I="8&<?&H&<0".? >$=&
- H&l@$<&HB =&: %&<0".7:"<? QP22b/$' <9#$"=<$"$>9=<"=-9-..-l@D4
- %'&I$'&ONIN'&&A" MY @9I=£&'# .<9'$/& [.&&SII&=0"WL\

e Notes
%'&1$'$<"9ON$>8$' @$=Q2 .-.1&=."9=. "=19@ 185="I-@$<"OHN>9=>&=<"$<&0
-~ 1&=."9=. 9N{D>9;$><&"$=0.?9-@O=-@R >$"'&09-<"=$;"9@9/">FW&<EB;"=&<4

BNO##&'>"$@9=-<'9@'$"=. $'&=9<$1$"@$, @RI S@"=.."<? M=9:=0"-/ '&.".<$=>&
I'ON"@4EN-@ @& I<";@&0)+H 9' ".9="8$d"B=0"N$#|">"+#9=9'¢.". <$=<v$=,&
<"@"dBIO@@9%2K1'9>&0-'&. 0&.>";&0$;91&$=0"=SII&=0"WLABN&N&"&0X?&
S=I@8."<"18&9=<9PH .<'$"=>$=& '&I@$>&0<? <:9 #9=9'&.".<$=<<'$"=."9=&
".9="8d"08.". <$=<f"NS#|">"=.>&I<"; @&'$"=$=09=&".9="$d"0-.>&I<"; @ &I N$#|">"'=
'&.".<$=<<'$"=4
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7. MODS method - setting up the plates

*-<@=8IN<&Il. 9=0$DINS#H @&'9>&.."=/

In a “clean” room (or the biosafety cabinet before bringing out samples), using sterile
technique:

24 SO00*S+T <9QPR#&0"-# [7H9-0ADC\4
34 H&>9=.<"<-€8S0U$=0$00<9<-;&. :"<? QPRS+T [7H9-OADC-PANTA\4
A4 %'&I$'&$=<"9<">9'M"=/ 9@-<"9==$ 35 & @@ $<&4

54 %9-' 9-< '&F-"&0 19@-#&.9N.<O>MO$*P-0$ T"<'$<&=0 1?9.1?7$<& ;-NN&'
9@-<"9F'N<9'&0"=@%$/89<<@&.\4

G4_&"[? 9-<'&F-""&0 $#9-=< INOS!T$=0$00<90$*P-O$T"<'$<O@-<"9=4

In the biosafety cabinet used for TB sample processing:

24 %'&I$'&.$#I @& NI'VE&>9=<$#"=$<"$=0N9 @ @8&>9=<$#"=$<"99>&0-'&4
34 H&.-.1&=0 .$#1@&8d&@ @&<? QPRS+T-%S0OUS4

A4 S00$=<";"9<"9'M"=/ .9@-<"I=<9@$<&B#HI@&.4

54 89@ @®> &0-'&. N9;$>M-1 I'&1$'$<"9= $=0.$#l@ A @$<"=/4
GAT@9.8#1@8@%$<&'<? @"0.8$@$>7'=$d"1@I>¥M] |@$>&"=>-,$<9'4

L4 %@POK<"1&>9=<'9@=<?&=-.&0 >9@-#=9IN<?M@$<& &ON9'I'&I $'$<"9-ON
$=<""9<"9O'M"=/ .9@-9=.">@9.8=0.4$A@$>E&"=>-;$<9".&<I<AQM
Q4 ,<$'<'&$0"4 |@$<®=0$DGIN'=>-;$<"9=4

Figure 1. MODS assay flowchart:

NaOH- PO, 7Ho-
/ NALC Buffer Centrifuge OADC-
Vortex and Fill tub 15 min 3000g PANTA
let stand for ! 14“ el
15 minutes to14m <‘Q>

Sputum decontamination Sample
900 pl per well
100 pl per well: 1 2 3 4 5 6
7H9-0ADC )
OO0 OO0 e
7H9-OADC
N
wisrg] OO0 OO/
solution
N Isoniazid
RIF working C| 0.4 ugiml
solution
NG N
D Rifampicin
1 ug/ml
1

Negative
control

Close plate and seal in a plastic bag before
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7.1. Final 7H9-OADC and 7H9-OADC-PANTA media preparation
8"=3@R0"$I'&1$'$<"9= .?29-@®=@R 1&'N9'#&0 9=<?80$DON.&4

o Ingredients
QPR&O"-# ['=<-;&. >9=<3$"="HAGH@B47T#@\
*S+T
%SOUS
e Procedure
1. ,&<9-<°
$4 2 <-;& "<? QPR#&0"-# N9'&1&'D.I-<-# .$#HI@&<9 ;& 1'9>&..&0J 1@-.
2 $00"<"9=3@& N9'&1&'D@PI'<?&=&/$<"1&9I=<'9@D @-#=\ID-.
4 3 <-;& INQPRH&O"-# N9'<?&9."<"1&9=<'9@A "N9=9'&.".<$=<<'$"=. $'&
-.&0\J1@-.
>4 2-3<-;&. :"<? 2647T#@PRN9'$=<";"9<"9@-<"H&!$'$<"9=4
2. S0064GHE+T <9<?84GHE@NQPR'=&$>?2.$#1@8&<-;& <9D"&@6¢C *S+T "=QPR
#&0"-# [7TH9-OADC <9<F@@-#&pGH@\4
3. S00243#@B+T <9<-;&. :"<? 2647#@PH7H9-OADC: <9<$@@-#&p23#@\4
4. &<3$."0&3 <-;&. :"<? GH@PRS+T N9'19."<"1&9=<'9@83F0<-;&[.\ :"<? 23#@QPR
*S+T <9;& -.&0 N9'$=<";"9<"9@-<"IF&I$'$<"9= [<?&.809 =9<&F-"'& %SOUS\4

5. H&>9=.<"<-€8SOUS$=0 $00 642#@9 &$>?.$1#1@&<-;& $=0 <9<?8&=&/$<"1&9=<'9@
<-:&. [TH9-OADC-PANTA" <9<$1®@-#&pG42#@\4

e Note

T @&<&&O"-# :"<? %SOUFQPRS+T-%SOUSY. -.&0 N9'.I-<-# . $#I@&. $=0
=&/$<"1&9=<'9@ad& QPRS+T :"<?9-< %SOUSI9'9."<"1&>9=<'9@=0 N9'$=<";"9<">
9@-<"9&I$'$<"9=4
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7.2. Antibiotic working solutions

For accurate susceptibility results, the final antibiotic concentrations are critical. U?&
NO@@9:I'9>&0-'&". .-"<$; @K' @F;9'$<9"&F-"11&0 :"<? #">'9I"1&<<&.BM">'9I"|&<<&.
$'&=9<313"@%; @8I >-@"D"=/&. >$=;& -.&0 :"<? $0"NN&'&#&"&. IND"@-<"968&.>";&0
"=SlI&=0"WAIXS @<&'AB#E&<?90N9I'&I$"=/ $=<";"9<"9@-<"9=.Y4

_9I'M"=/ .9@<"9=.9N&$>?0"-/ $'& I'&I$" &0 9= <?&O$DIN-.& N'9# .<9'&0 $@"F-99N<?&
7 #If#@ .<9>NO@-<"9=BF<&'#&0"$C@-<"9$'& I&'NI#&O -."=/ $35:&@@$<®"/-'& 3\4
U?&E&#$"="=/ -=-.&0 >9@-#=INKB<I@$<EH- ;& -.&0 @$<KI919."<"1&9=<'9@.4

1) Add 1 ml 7H9-OADC to
wells C and D in column 1
and
2 ml to all wells in column 2

A - drug-free

B - drug-free

OO-
OO+

2) Remove 5 pl 7TH9-OADC
Add 5 pl INH stock

C - Isoniazid

!
£
&
OOO0-
OO0O0"
OO0+
OOO0:

200 pl

3) Remove 12.5 yl 7H9-OADC |,
Add 12.5 pl RIF stock 200 i

Working Use for
Stock 2 Solutions Positive Controls

D - Rifampicin

4) Remove 200 pl 7H9-OADC from wells 2C & 2D

Add 200 pl Stock 2 of INH & RIF
to respective wells (1 in 10 dilution)

7.2.1. Preparation of 24-well plate for antibiotic dilutions (Figure — step 1):

1. S002#@PRS+T <9:&@@T $=02+4

S00 3#@ QPRS+T <9 $@® :&@@'= >9@-#=3 [&@@3SJ 3CJ 3TJ 3+
[&=9-/? N92G.I-<-# .$#I@&I@-.A=&/$<"1&9=<'9@=0319."<"1&9=<'9@.\4

7.2.2. Preparation of Stock 2 solutions (Figure — steps 2 & 3):

1. U?$: $@"F-99N9 <?7$==<; '9<>7 #/f#@ .<9>NP @-<=H

el

a."'=/ $ #'>'90"l&<<&IE&H#I1& GU@IN#&O"-# N'O# <?&BOP:&@@T\ $=0 <?&=
$00 Gi@NBOPR<9>M#"W. & @[@04 mg/ml=40 pg/ml INH stock 2).

a."=l $#">9"1&<<&BHI1& 234E@NL&O"-# N'O# <?&"NHI">"= :& @B\ $=0<?&
$00234E@NHB8&I>M'W. & @[@1 mg/ml =100 ug/ml RIF stock 2).

7.2.3. Preparation of working solutions (Figure — step 4):

a."=l $#">'91"1&<<&BH#I1& 366u@'H# :&@@T $=03+ -

S00366u@NBOR<9>M .9@-<"9<9:& @B #"'W . & @[@ug/ml INH working solution).
S00366u@NHB8&9>N8 .9 @-9= <9:& @& "#"W.&@[@D pg/ml RIF working solution).

U?& :&@@'F >9@-#=3 =9: >9=<$"=<?& .9@-<"9=<?$<"@ @& 9$00&0 <9 <?&
0&>9=<$#"=$<CPHI @ &-.1&=."9= . - .&&X8"=P&, |@$IRI$'$<"9=Y1142G4
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Notes
K$>N'9d&3$@"F-BIN7 #/f#@ $=<":"9<"x9>NO@-<"95 .-NN">"&NO'-| <9266".9="$d"0
9' "NS$#HI">"=>9=<$"="=8@ @.4

U?&3#@F-$=<"<"8ON#&O"-# $=0$=<""9<"9M"=/ 9@-<"94&I$&0 "=>9@-#3 $&
-NN">"ENOAN-@@ 1@$<42C.I-<-# $#@&IQ@-A=&/$<"1&9=<9B@-#=1@-.3
19.'<"189=<'9@<"?&. 8@ $<<&H @8.9= $ .&I$ $<&I@S<SBADS I&F-$=<"<"8'& '&F-"&0
>9@#A[$=0 >9@-#5 "N=&>&.$DWID ;& -.&0 "=&W$><@R$#& $D $. >9@#3
|@$>84@PRS+T "=>9@-#A$=0NI@ @I&$#& '9>&0-'&)\

&= >3@>-@P<?EBHI-=<. OINB=<";"9<"O'M"=/ .9@-<"9=&&0&0OEH#EH ;&' <9'=>@-0&
<?8&=&/$<"1&9=<'9 @@ D= &$>?1@P<&=0 <?&19."<"1&>9=<"9@'$"=. $=0 $@ @ Bt9'
$.<$/&4

Do not re-freeze or re-use antibiotic working or stock solutions as drug activity may be
lost. +".>$'05@@.&0 $=<";"9<"9@-<"9H<<?8&&=09N<?&8l'9>&.."=/ 0$D4

Table 1. Dilution of antibiotic working solutions

S=<1g<s +'@-<"BN<I>M= +'@-<"BN<I>NB "= 8"=$@=>8=<'$<"0=
<osND@-<9= | QPRSHT <9 QPRSHT <9/&=&'$<& :&@@&= $00&0<9
' T /&=8&'$<&<9>\3 OM"=/ .9@-<"9= S$HI@E/H@\

- Gu@<9>MfRR@ 2126
Ef,;/io: 0 QPRS+T BOP 645
(40 pg/mil) 4 pg/ml
e 234G@<9>MIR7Q4@ 2126
Hg fﬂnf ) QPRS+T HBS8 246
& (100 pg/ml) 10 pg/ml
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7.3. Sputum decontamination

J-<-#  0&>9=<P$#"=3$<"9% [&'NI'#&O :"<? the sodium hydroxide—N-Acetyl-L-Cysteine
(NaOH-NALC) method 0&.>";&0 "= X%-; @P&$&?)D>9;$><&"9@9/B/-"0& N9'<?&&1&@H
1$;9'$<9'D4A2R7GHOSIT". $#->9@D<P&=L"<#-.< :& $00&0<9<?& <& @BS*P-OPT"<'$<&
9@-<"%= <?8D$DON-. &Ip. $><"1"<H=&. "N<O'&OI?&I0"# >"<'$<&<?80$*P .9@-<"9F
I'&1&=<.?&P1HE<PD=. <?P$#$D ;& I'&.&=<NO# 0&$><F"=/<?80S!T4

7.3.1. NaOH-NALC decontamination solution

K$>21-<-# S#HI@&&EF-"&. 3#@&E&>I=<$#"=$<"B@-8=4

Ingredients
O$*P-O$>"<'$<&I>MP@-<"9= ) : _

,&&<$: @BNI'$H#9-=<.
O-$>&<D@D<&=&[OS! T\ } 5@ #
Procedure
+".9@1&%42/ ONOSIT >'D.<$@'= &1&D 36#@9IN 0&>SF<$#"=$<"9=9@-<"9&F-"&04
[64GAOS!IT"=0%$*P-0$>"<'$<f NaOH-NALC 0&>9=<$#"=$<"B@-9=\4

Table 2. Decontamination solution preparation

o
O-#& IN$#l @&. O$*P-O$T"<'$&,<9)>|\/[#@\ OSIT[/\
26 36 642
36 56 643
G6 266 64G
266 366 246

Note
Discard any NaOH-NALC decontamination solution that remains unused after 24 hours as
NALC loses its mucolytic activity over time.

7.3.2. Decontamination Procedure

24 %@QPSRAONI-<-# .$HI@&'=<PB2GHO®&E&=<"N& <-:&4
['NQ&. M-l <Q3#@"<? 1?9.17$<& ;-NN&''Nt9'&J -.& 9=@BH @\

34 SO03#@D$*P-OS!T.9@-<"9=4

A4 Tl <-:& <"/?2<@B019'<&W9'36 .&>9=0."=1&'<k-;& <9&=.-'& O$*P-OS!T .9@-<"9=
>0=<$><?8&=<""&=<&"9!-'N$>8INk?&-:& $=0@"0

54 1&<.<$=0N9'S #"'="#-# 9IN2GH"=-<&.E>$=1'9@9=/;D $ N&: #"=-<&. "N?&$# I @ &'".
1$'<">-@$' @D>9-.4 U9$19"M1&'<'&$<#&=<sBould not exceed 20 minutes4

G4 8" @B<-;& <925#@"<? 1?9.1?$< &;-NN&[IP L47\<9=&-<'$@" BA@H=0 <&'#"-$<&
<?80&>9=<$#"=$<"99>&..J $=0#"WE& @D "=18&=/ <?&-;& 5 <"#&.4

L4 T&=<"N-/&<A666/ N9 2GH#"=-<&.4

QATHEN-O@®- ONN-I&'=$<$=< "=<9$ @"F-"0$.<& >9=<$"=&'"<? 26c .90"-#
?DI9>?@9"38I<?&"-"<$; @8"."=N&><E=0'&<$"=<?8 & @&<4
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« Notes
OSIT#->9@D<$><"1"43D ;& '&0->&0:;D &W>&.."1®"'<$<"9-&19"0I'9@9=/&0L9'<&W"=/
9' N9">&N-@END'=PN?80$*P-OS!T0&>9=<$#"=$<"BD-<"9=4

T&=<"N-/&-N9'>8L$"&. :"<? <?&@E&=/GN<?8>&=<"N-/8<9" <?-. 0"NN& &=&=<"N-/&
HOOR@&F-"& O'NN&'&H 1880, <99;<$"=<?&&>0H#8=080 A666/4 &8 SII&=0"W3
NO'<?&$@>-@$8M# '&F-"80<99;<$"=A666/;$.80 9=>&=<"N-/B<9’ @&=/<?4

*1&'@DP$.? 0&>9=<$#"'=$<"9%.-@<."= &W>&.."181"@ @IN/#D>9;$><&"$@>"Q @M
SO=<P#"=$<"98<&.IN*+, >-@<-'8&$'& @&<?$[cI 9" .$H@&.&EWI&><&D;& >-@<-'&
19."<"18N$"@/'9:] <?&9..";"@"<BNEW>&.."IR>9=<$#"=$<"R9-@ (& >9=."0&'&04

7.4. Preparation of final sample suspension and back up (also see Appendix 4)
e Procedure

24 a."=/ QPRS+T-%SOURN'9# <?&<-;& >9=<$"="1G42#@&]-.1&=0 <?&$H#|I@U&@ @D &<
"=$ <9<F@@-#ONBH@=<?& &=<"N-/&-;& :"<? $ %$.<&-1"|&<<&H"WE@ @4

34 H&H#I1&2H#C@ON.$HI@&.-.1&=."9= $=0 .<9'& "=$ #">'9>&=<"N-/&-:& $<3-TMmT. $
$>M-14

A4 S00 <?&&>9=02#@ON.$#I @& -.1&=."9= <9<?8&L-;& :"<? <?&&H#$"="=/ QPRS+T -
%SOUF'W.&@ @2".". <?8N"=$&# @& I@-<"9&$S0DNI1@$<"=/4

7.5. Final MODS plate preparation
e Procedure
1. a."=/ $#@<5?$==&IB&<<&FIF'E&N-GNB® QI. :"<? 266u@N'I# <?&&@@<? QPR
*S+T $=0$=<";"9<"9'M"=/ .9@-<"9FT9@-#=3 "=$=<";"9<'B' @-<"d@D $<&\4
2. S00<?&66u@@"F-9<9<?&9@-#2 :&@ G:<?835: & @@ $<&4

3. H&I&$<-=<"B@B@-#=.79$1&'&>&"1&0<?&266u@ON#&0"-# [0'-/ -N'&&&@ QX
$=<""9<"9@-<"9f'=>@-0"7&/P<"1&I=<'IBD @-#A\4

4. %@IREUAN?EN"=$BH @& -.1&=."9= "=<RI>DN?E :&@@N ."=/@&I@-#=

5. H&I&$<"<? $00"<"9=$@H @&.-=<"@@O@-#=IN<?& @$<EW>&IFI@-#=AI$'&
N'@ @2E<" @O @8.$'8 1@$<80\4

6. %@IREGANQPRS+T-%SOUBKO"-# without sample "=<?85 :&@ @NTI@-#-AIN
&$>2$H @A @$E&/$<"18=<&'=$@=<'9@ \4

7. T@9.&?&@%$<&<? "<.@"8=0 1@$>& $ .&$@$; @D D<?&FKI@9>MY $=0 .&$@

(bag is not opened again from this point onwards).
8. B=>-;3<&<AQNTT* 3 &="">?#&=%. =9<=&>&..$'D\4

e Notes
&&N"/-'&2[122])*+, $.$DN@9:>?$'NMO'@$D9-<
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7.6. Plating out the positive internal quality control strains

U:9 19."<"1&9=<'9@'$"=. #-.< ;& '-= &$>72'9>&.."=/ 0$DID=&N-@ @ERI<";@&'$"=$=0
9=&)+H .<'$"=-"N@$;9'$<9"&&N&'<9$19"0?$=0@"FHH .<'$"=.<?&=:9 .&IF'P<&.<'$"=.
>$=:& -.8&0J 9=&".9="$d"H9=9'8." <$=<$=0 <?&9<?& "N$#I">"=#9=0'&." <$=<469."<"1&
>9=<'I@R.<?&HR0"# $=0$=<","9<"9@-<"9-$@"<BO 9= <?LDSDINS# @&I'9>&.."=/4
BM."<"1&>9=<'9@9 =9</'9: "=<?&&&WI&><8P<<&'=F?&&.-@<IN.$# @ &.| @ $<&D- <?&
$#& 0%Dare not valid. ,&&.&><"974A B=<&'=3@-<'9@.4

UO#"="#"d&<?&".MIN>'9.. ->9=<$#"=$<"9=2&9."<"1&9=<'9@'& .&<-| "=$.&I$'$<&I@$<&
IN<SBA@P<&'<? .$H@&.?$1&:88&=.&3@&F01@$>&B-$="=>-;$<9'AU?&=-.&0 >9@-#=.
IN&@ @=<?85=<";"9<'0"' @-<"ID$<&=;& -.&0 N9'<?"|-'19.&4

e Procedure

24 )'WGQI@N$>?9>8F3' @$=R2 >9=<'9@'$"=.-.1&=."9= :"<? GH@NQPR'S+T #&0"-#4

34 %@IROUDNES>?19."<"1&>9=<'9@.1&=."9= "=<?&5 :&@@N$ >9@-#=9= <?&
&P $<&I19."<"1&9=<"9@ $<&4

A4 a."=/ <?&H-@<5?P$==&ID&<<&P00 <?&N9-' 266u@B@"F-99N#&O"-# $=0%$=<";"9<">
O'M"'=/ 9@-<"9%. :$. 09=&N9'$#@&.4

54 T3l 1@%$<&<? @"®=0 .&3@=$ d"l@9>//" "=>-;$<&I<AQMT'<? 9<?&' |@$<&.
1'9>&..&0 <?&$#& 0$D4
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8. Plate reading !

8.1. TB detection

S19."<"1&&.-@% 0&N"=&9. <:9 9' #9'& >9@9NM'#"=/ -="<.[r3 >N-\'=KSTP*8 UPKU_*
0'-/ -N'&&&@ @ &&US$; @&$=0SI11&=0"WGNI#9'& 0&<$'®W'&.-@%=<&'I'&<$<"9=

e Procedure

24 %@PHEL '&HI1&ON'IH <?&'=>-;$<9' NI &W#"'=3$<"9=0&' $="=1&'<&B">'9.>91&

34 %@PHR EWSH"'=8&0<?"=<?8'$=.1$'&=<I&$@&DI@9=$1.J :?">? $'& not opened4

A4 <$'<@WS#H'="=0'-/ -N'&&&@ @=0$DG4
K$ @D>9;$><&"3@<? @IINN"MEB@@&1&0>9##$. 9' .I"$@ [0$D.GR\4
TO@IND'#$<"9=-3@O@D'&..&. <9>9'0.J$=0@$<&9'& ""&/-@F$<$=/@&09:<?
BN:9 9" #9'& >9@9="§.3 >N-\$'& 0&<&><&B &$>79IN<?8&<:9 :&@@<I&'&.-@<.
19."<"1&4

54 BM&.-@<$'& =&/$<"18= 0$DGPF9=<"=-8&$0"=/0'-/ -N'&&&@ @$" @D 9=I@<&'=$<&
0$D.$>>9'0"=/<9 @3$;9'$<9I'®'M@9$0N=<"@3 >N-$'& 9;.&'1&0 "= &$>?9IN<?&<:9
&@@.4

G4 _?&= $19."<"1&&.-@%. 9;.&'1&0J'&$0 <?&".9="$d"0$=0 "N$#I">"=>9=<$"="=8 @ @.
on the same day - .&&.&><"9X+'"-/ H&.".<$=>8&<&><"9:(@9:4

L4 BN9/'9:<? ". 9;.&'1&0 ;D 0$D2GJI&I&$<'&$0"=/9=0%$D27 $=00$D324BN..-@<$'&
<"@&P<"18=03D32 <?8N"=3&)- @< =&/$<"1&4

Q4 BR=@D>N-SII&S'. "=&"<?80'-/ -N'&&E&E@ @ J=;9<?I<?&&.-@& X"=0&<&'#"=$<&Y4

74 +'-] ->9=<$"="=8@ @&&743,&@9:\.?79-@(9<;& '&3$0 "N<?80D&<&><"I&@B.-@ L.
=&/$<"1Q" "=0&<&'#"'=$<&4

R4 BN;$><&"$@' N-=/$@>9=<$#"=$<"9311&$'.J ;$>M-1 .$#I@&. .?79-@0;& '&-
0&>9=<$#"=$<&B-0 '&-1'9>&..&0J 9" $ =&: .$#H@&'&F-&.<&0BN-9I=<$#"=$<"9%
I'&.&=<J&.-@<$'&-="=<&'I'&<$; @ &4

Before final results can be considered valid, the internal negative and positive control wells
must be examined and interpreted — see section 8.3 - Internal Controls.
e Notes

89' "="<"$@H0"=/.J&WSH'=E&@@'<? <?&26s #'>'9.>91& 9;0&><"1€9.8$'>? N9'&$'@D
>9@9ND'#. [266S <I9<HB/="N">$<"9-89' .-;.&F-&=< '&$0"=/.J-.& <?&bs 9;e&><"186s
<O<HBD/="N">$<"9=0&W#"=&?88=<""'&9=<&=AN$>2& @ @4

CH><&"PAON-=/$@9=<$#"=$<"9% -=>0##9= ;-< ". -.-$@ @HN$'&=< ;D 0$DG[>@9-0D
#&0"-#J N@970:<?\4 BNI=<$#"=$<"PL1&@9F>M-| .$#1@&.INb1$"@F$; @ID Q&
'&-0&>9=<$#"=$<&B0'&->-@<-'&@) '&I&P<I$<"&=$H#| @ &' &F-&.<&([(.&&SI1&=0"W\6\4
U?&-@<-'&&0"-# does not become cloudy :"<? /'9:<? 9NW. tuberculosis4

P&FIME;". >$=#IM&O&<&><"BNES @ED>9;$><&"$d'#. 0"NN">-@<2 <"#&H9'&
#$<-'& #D>9:$><&"'PA@9="8%=& 0&<&><&PK">-Q$ BR?&&"I?&'D INK?&& @ @ .4

! See photo library at www.modsperu.org
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b'9:<? "=9=@T-&:&@O@JQ&E&<?$=B >N-"=&$>PON?E&:9 &@QD-@0& >9=."0&'&0
$=indeterminate '&.-@<$=0.?79-@0V'9#I< $'&F-&.<N9'$'&I&$<.$#I@&H=0% .&$'>?N9'
&1"0&=>8N\>'9.. ->9=<$#"=$<"9=4

B=<&'1$@<:&&="'&%$0"=/. >$=;& N@Q&WKB & @%$;9'$<9'D'M@9$$=0.>7&0-@ A&
N'&F-&=%4$0"=/. D"&@®$.<&&.-@<.4

Table 3. Reading and interpreting drug-free wells

Reading

Observation in single drug-free well (A or B) Interpretation of well findings
> 3>9@9ND'#"=/-="<.[>N-\ %9."<"1&

=9/'9:<? [6>N-\ O&/$<"1&

2>N- B=0&<&#"'=$<&
$><&"'$N-=/$@1&'/'9:<? TO=<$#"=$<&0

Interpretation

Combined well findings (A & B) Overall culture interpretation
Co2&@@@."<"1& %9."<"1&

CI9<2& @ @&/$<"1& O&/$<"1&
K'<?&&@@0&<&'#"'=$<& B=0&<&'#"=$<&

=& :&@B@"<"1&9<?& & @ER/$<"1& B=0&<&'#"=$<&

*=& :&@@"<"1&9<?&" &@@0&<&H"'=$<& B=0&<&'#"=$<&
K"'<?&&@ED=<$#"=$<&0 TI=<$#"=$<&0

8.2. Drug resistance detection

S=<""9<>0=<$"="=k @ @9- @ O=-@R &W$H#"'=&$=0:?&= 0'-/ -N'&&&@ @& 19."<"1&r3>N-\4

H&.".<$=>& 0&N"=&P. #D>9;$><&"'F@.<? 9N 3 >N-'=0'-/ ->9=<$"="=R@ @+ <?&$#& 0$D<?$<
;9<?0'-/ -N'&&E@ @& 19."<"1&4&&US$; @B$=0SI1&=0"WGNI#9'& 0&<$'W®'&.-@&=<&'I'&<$<"9=4

Procedure

24 On the same day <?$59<?0'-/ -N'&&&@ @$1&0&N"="#8>9;$><&"'F@<? 9N 3>N-J
EW#"'=&?&'.9="$d"0$=0""N$#I">"=>9=<$"="=R@ @ .4

34 BM?&'&'. $=0'9:<? IN'3>N-'=$0'-/ ->9=<$"="=R@ @I$#@&'. '&.".<$=<k9<?3$<
0'-/ [$<<?8&>9=>&=<"$<"9&.&=<\"=9 ['9:<? #&P=. <?&HI@&". .&=."<"1&9<?&
0'-/4

A4 BN?&'&'. 19."<"1&/'9:<? "=;9<?".9="$d"0$=0""N$#|"=>9=<$"="=R @ GI&LIH# D &'
#-@<0'-/ '&.".<$=9)+H\4

54 +'-/ >9=<$"="=@ @9-@M*U ;& '&-&W3HH#"=&BN<E&?&&$0"=/ I&'NI'#&0 9= <?&
0$D <?$<0'-/ -N'&&>9=<$"="=/[&@ @H'& "0&=<"N"&0 19."<"1&4>%$=<;'&$M<?'9-/?
['9:<? "= 0'-/ >9=<$"="=/&@ @BN<&I'9@9=/&0"=>-:$<"9=". =9< "=0">$<"1&N
'‘&.".<$=>8&4
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e Notes

b'9:<? ONO'-/ '&.".<$=<M. tuberculosis "= 0'-/ ->9=<$"="=/&@@. -.-$@ @R$0"@D
"0&=<"N"$:@8& 0'-/ -N'&&&@ @ &19."<"18&4

b'9:<? #$D ;& @&N@9™"9<?80'-/ ->9=<$"="=R @@ <?&'&.&=>&IN> 2 cfu "=0">$<&.
'&.".<$=>8<?".". =9<$1'919'<"9=. -<DI&&.<\4

*—@O&'D'$&@D. $ ."=/@&N-0&<&><&& 0'-/ ->9=<$"="=[&@ @ &S0 $<<?&>9"&><

<"#&I19"=<\39:&1&' "N?"". &=>9-=<&'&B?&'=<&'I'&<$<"9IF"=0&<&'#"=$<&4

b'9:<? "=0'-/ ->9=<$"="=K@ @9-@O=@R >9=."0&'&0b. "=0">$<"=&.".<$=>&ND'-/ -
N'&&&@ AI'<?&$#HE& $H@E&?$18S@.P9:= ['9:<?

Table 4. Reading and interpreting wells containing isoniazid and rifampicin

Reading

Observation in antibiotic containing well (C or D)
09/'9:<? [6>N-\

b'9:<? 9N>3>N-

b'9:<? 9ND=@D>N-
CH<&"tM-=/$@1&'/'9:<?

Interpretation

Interpretation of well findings
- >&I<" @&

H&.".<$=<

B=0&<&'#"=$<&
TO=<$#"=$<&0

Combined well findings (C & D)

09/'9:<? "=&"<?&0'-/ ->9=<$"="=R@@
b'9:<? "=".9="%$d"0&@&B@D

b'9:<? "=" N$#I">"=&@@EE@D

b'9:<? "=,9<?0'-/ ->9=<$"="=R@@.
K"<?80'-/ ->9=<$"="=R@&? 9=@D>N-
K"<?80'-/ ->9=<3$"="=R@@D=<$#"=$<&0

Overall drug susceptibility interpretation
- >&I<"@4=9=)+H\
B.9="$d"&.".<$=4¢=9=)+H\
H'N$#I">"&." . <$=4=9=)+H\
)-@<"0'-/-'&.".<$=9)+H\
B=0&<&#"'=$88'<?3$0'-/
B=0&<&#"'=$48'<?3$0'-/

8.3. Internal controls

&.."9=\ $'& &..&=<"8D'&=.-"=/ 1$@)O+,

a.& INK?&'=<&'=$@R/$<"1&9=<'9@&1&'DIH#I @I @$<&=019."<"1&>9=<'9@&1&'D@$<"=
'&.-@<M?&'=<&'=$B=<'9@a,U ;& &WS$#"=&
$=0>9"&><@B&'I' &<&BNI' & $H#I @ &&.-@<>$=;& >9=."0&'&A$@"0&& US$;, @&4

B=<&'=$@r<'9@R @ @& '&$0$=0"=<&'I'&<&0=<?&P#& #$==&' $. .$#H@&LO@ @.4

O -

8.3.1. Negative controls

U?&.&'&<?&&@@A<? >-@<-'&&0"-# ;-< =9.$#I@&?">? $'&'-= 9=&1&'D@%$<&\4
S@O@EQEG>9@-#A[ASACATZ A+\.?9-@@P$1&=9/'9:<?4

BI$=D#D>9;$><&"$@D@9="8& 9;.&'1&0 "=$=D:&@ @3I&'&?$. ;&&= >'0.. ->9=<$#"=$<"9=4
U?8&=<"8@%$<&9-@0& 0".>$'0&0%$=0 ;$>M-I .$#@&.'&I'9>&..&0 "N$1$"@$; @&3&:
SH@&.'&F-&.<&085 .&$>? NI'[9<&=<"E§@">&. IN>'9.. ->9=<$#"=$<"929-@®>>-' $=0"N
<?&9->& ". "0&=<"N"®09I"$<& '&#&0"$@><"9779-@0& <$M&=4
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8.3.2. Positive M. tuberculosis controls

U?&.85'& <?&&@ @9=<$"="0"-/ -.->&I<";@&=00"-/ -'&.".<$=<>9=<'9@'$"=. <?$H$'& '-=
9=% .&I1$'$<&I@$<&1&'D'9>&.."=/ 0$D4

8.3.2.1. Drug-free wells

S@0'-/ -N'&&&@@3 :"<? .&=."<"1&<'$"=J3 :"<? )+H .<'$"=\.?9-@0?$1&19."<"1&
#D>9;$><&"$@<? [r3>N-\4

S;.&=>&9N'9:<? "=$@@ -N'&&&@ @//&.<. <?$<?8&H&0"-# 09&.=9<-l19'< ['9:<?
$=0 .$#1@&'&.-@<$'& =9<1$@"BAQEH @ &. | DP<&D-< 9= <?& $#& 0$D.?9-@0& '&-
['9>&..&0 "<? $=&: $<>7?9NH&O0"-#4

BR=@B-8&9IN<?8<:9 19."<"18&>9=<'9@'$"=./'9:. "=0-/ -N'&&&@ @& <'$"=<?$0"0
=9<'9: #$D=9<& 1"$;@&IN'&.2.<$"=.-.1&=."9= .?9-@0& -.80 :"<? '&-<&.<"=/4

8.3.2.2.  Antibiotic-containing wells

S."<? l-<# S$HI@&.<?80-/ ->9=<$"="=R@@9-@®=@R '&$0"N-/ -N'&&9I=<9@
8@ @& 19."<"1&4

U?80'-/ -.->&I<";@&9=<'9@'$"=[PAQHY' 9<?&'\.?9-@(-9</'9: "=&"<?&IN?&0D'-/ -
>9=<$"="=R@@QP:<? "=0">$<&=>9"&>4@9:\$=<";"9<">9=>8=<'$<"99. "=$0&F-$<&
".9="3$d"®=0f9' ""N$#I">"=$><"1"<D4

U?80-/ -'&.".<$=<9=<'9@'$"=[2 )+H .<'$"=D' 3#9=9-&.".<$=<<'$"=\.?9-@0F'9: "=
<?&0'-/ ->9=<$"="=[&@ @HA.&=>& IN/'9:<? "=0">P$<&?$<<?&N"=$@D="$d"0$=0f9"'
"N$#I">">9=>&=<"$<"9$'& <99?"/?4

BN9."<"1& >9=<'9@09 =9< I&'N9# $. &WI&><&U= $=<";"9<">9=<$"="=/&@ @&
~>&I< " @"LR.-@<NI $HI@&. | @P<EP<<?&.$HE& <"#&$'& invalid ['=0&<&H#H"'=$<&

0">$'05@@$<&=0'&-1'9>&.. ;$>M-| 9" '&I&$<.$#I@&-."=/ N'&.?@RI$'&0 $=<";"9<">
<9>N=0:9'M"=/ .9@-<"9=.4

e Notes

S;.&=>&IN>9=<'9@'$"=/'9:<? "=$@@ -N'&&&@@$D $@.%-0">$<&'$"==9=1"$,"@"<D4
T9=."0&".& INN'&. 2>9=<'9@'$"=I'€I$'$<"9=. N9'&<&.<"=/4

H&O->&M'-/ $><"1"#BD ;& 0-& <9"=>9"&><9=>&=<"$<"9:9J'&0->&019<&=>DE @ $<&0
<9'#'91&" ?$=0@"9/ .<9'$/&IND"/"=$@=0"..9@1&®-/ 9' 0'-/ .<>NPD@-<"9=4

Table 5. Expected Internal Control Results

Control Type Strain Medium Expected Result
0&/$<"1& =9=& 5:&@@@-#3 0'-/ -N'&&2-BOPJHBS8\ 09/'9:<?
.o 0'-/ -N'&&&@@. b'9:<?
N-@BD'<'1& g O HBSO=<3'="-2@@. 09/'9:<?
%9."<"1& ) ) )
J+H * 0-/ -N'&&&@@. b'9:<?
BOP$=0HB&9=<$"="=R@@. b'9:<?

*9' BOPZ HB&9=9'&.".<$=<<'$"=.
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9. Plate disposal

e Procedure

24 j&&l $Q@$<&&EI@E&E."0&<?&"9"/"=3@"I@HDS$.<"$/. $=0.&$@-$=9$-<>@$1&
/4

34 S-<9>@$$&232-235nTNI'S5GLE #'=-<&.4
A4 +">$'0<?&E&I@&O&"@"d®D "=<?&"<&D&."/=$<&IN9'<?".I-'19.&4

e Notes

*=>& )+,  |@P<&'& @IP0&<? F$HI@&. K?&B¥-.< '&#P'= .&P@&K?"'=<?&"d"|@9I>M
B/, ?8&<?8&' <?&D9=<$"10."<"1&-@<-'8' =9<4

10. Quality assurance

U?&)*+, #&<?900&.>";&0 "=<?"./-"0& "=>@-0&<&"' @"=R&>MN9'.<9>M9@-<"9=$=0
#&0"-#4 U?&19."<"1&"=<&'=$@D=<'9@x&.<#&0"-# $=0 $=<";"9<"D@-<"9IN-=><"9=27&
=&/$<"18&=<&'=PD=<'9@&.IN9I>'9.. ->9=<$#"=$<"9=4

S .D.<&#3<"¥S |@$==>@-0"H-$@"<D=<'9@/T\ $=0 &W<&'=$@B@"P.&. . #&=< [KVS\
'9>&0-'&. ". -=0&' &1$@-$<"$=0:"@@ $00&0:?&= 1$@"0$<&MIINL&'."9=>%$=;& N9-=0
$<:4#90.1&'-49'1  4,-//&.<"9=. $=0>9=<";-<"9=$'& :&@>9#&04
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)99'& +SuK1$=TSh"@#$HP&<E@4
)"™>'9.>91"> ¥, &'1$<"9=+'-/ -->&I<""@"<D.SDNI'<?&"$/=9.". INJC4
N Engl J Med 2006; 355: 1539-50

)99'& +SuJ$1"&0&JT9'9=8@&<8@4

19;: '$<&.9IND>9;$><&"-# <-;&>-@9."@"F-"B-@<-'&'9.. ->9=<$#"=$<"9=<?8&#">'9.>91"> 9;.&'1$<"9=0'-/
~>&I<""@"$D$D[)*+ \4

Diagn Micro Infect Dis 2006; 56: 35-43
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* &?2&@#SHS]I<ITSH. <&@ @BELS1"&0&<S@4

B#1'91&0'&>91&'ND>9;$><&"-# <-;&'>-@9."N'9# >?"@0'&*=/ <?8&#">'9.>91">9;.&'1$<"9=0'"-/
~>&I<"" @ " HIR<?904

Pediatrics 2006; 118 (1): 100-106

)99'& +SuJ&=09d$ +Ib" @#$EP&S@J

)">'9.>91"> 9:.&'1$<"9=0-/ .->&I<""@"$D$DES'$I"0] '&@"$; @&/=9.<"<& NIH-@<"0"-/'&." <$=<
<&>-@9.".-"<$;@RI9-.& "='8&.9->&-199' .&<<"=/.4

J Clin Microbiol 2004; 42 (10): 4432-7

T$1"&0&J 1&&U, 0" @#$EHP&S@4
HSI"OBNN">"Q&<&><"$=00"-/ .->&I<""@"<@.<"=OND>9;$><&"-# <-;&>-@9."'=.I-<-# ;D#">'9.>9|">

9;.&'1$<"9=9N'9<? >-@<-'&I4?7&U-;&'>-@9.". 9'M"=/ b'9-l "=%&'-4
J Clin Microbiol 2000; 38(3): 1203-8.

11.2. Biosafety and laboratory methods

CDC

C"9.8N&LD)">'9;"9@9/">$E0 C"I#&0">HAEI'$<9"&. [C)CN\ G<K0"<"9=4
?2<<I'ff:::4>0>4/91f90f92.1."9.N<Df:#, @ Gf: #,@ G<9>47<#

j&=<XC4+8=0j-;">$J b4%%-; @ 2E&I@#D>9;$><&™"9@9/D4

S/-"0& N9<?&@&1BRB$;9'$<9'PR7G4ALARSIQLRI=027G27Q4,4 +&I$'<#&=<INP&$@<?

$=0P-#%= ,&'1">& T &=<&'NI+".&$.&TI=<'9@I@$=b$4

WHO
1$,9'$<9'D ,&'1">&."=U-;&'>-@9."T9=<'9@."'&. [%$'BBB-@<-'&WK=&1$2IRR74
2<<I'ff:?F@";09>4:?94"=<f?Ff2RR7f P*qUCgR743G7q[I$'<A4ION
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Appendix 1 - Possible suppliers of reagents and consumables

U?&NI@@9:'"<$, @&=0">$<&.9#& .-II@"&'. $=0 I'90->< >90&. N9' <?&'&$/&=<. $=0
>9=-#$,@&.'&F-"&0 N9')*+,4 U?&@"'% =&"<?&AW?$-.<"189" =&>&..$" @B<&=0&8. $
'&>HHE&=0$<"9=9<?& - II@"&". #$D ;& $;@&9I'91"0& <?&$#& 9' ."#'@$I'90-><. $<$
&<<&'I">& "= 9#H& '&/"9=.4 P9:&1&'J :& $'& IN<&S.M&O:?&'& <?&#P<&"$@>$= ;&
I-'>?78$.&0 .9 <?".@"x"=<&=0&89%$00'&.. <?$<&&MB=0"=>@-089.< INK?&-11@"&'. <?$<

& 1&=&'S@@DY" ?$1&.&04

Item Supplier Product code Unit
)"00@&;'"99MQPR'9<? [+"N>9\ 8".?2&' +86Q22QR G66/1;9<<@&
T$."<9=§1$=>'&$<"9"/&.<>$.&"=\ 8".?2&' +863GRQR G66/1;9<<@&
b@D>&[0@D>&"'=\ S'IHS b-AAG66 Ge6#H@f;9<<@&
%SOUB=<";"9<"#"W<-'&@D91?"@'@&0 8".?2&' C5A5G225 L:9<<@&.fI$>M
*S+T )"00@&;'99MS+T &="">?#&=C+\ 8".?2&' C2277L 26 WB6#H@fI$>M
+'#&<?D@@?9W"(J&";" -)$W\ SIHS +-3LG6 266#@f;9<<@&
S=<":"9<"x9>M. ".9="%$d"0 s BAAQQ Go6/'f;9<<@&

"NS#I">"= ! HAGG62 2/'f:9<<@&
,90"-# ?DO'OW"O8&@ @&<.\ SIHS 3325LG G66/'f;9<<@&
,90"-# >"<'$<™.90"-# .$@X'?D0'$<&\ VIHS ,-5L.52 G66/1;9<<@&
O-$>&<P@D.<&"=& 1HS S-Q3G6 G6/'1,9<<@&
0 "_H04H?Q |7 =9'g" '
_/09<$.. #%79.17$<8§9=9;%."> >'D.<$@4 s %6LL3 G66/'f:9<<@8&
]P 30/0*5
J90"-# %79.17%$<&":$.">3$=7D0'9-.4 W .
O%PY% VIHS ,67QL G66/'f;9<<@&
,90"-# ?DI9>?@9"'<& ?9-.&?9@0

@&$>?

2GH@&=<"N-/&-;&. "o
[19@DI'9ID@82EH@S@>HKGIGRL 8".?7& 25-RGBRC G66&%>%.&
35:4@@$<&. "o
[%@$&. -& 35 8@ @+ 8$@>HGAG5Q\ 8".?& 67-QQ2 Gol@%$<&.>%.&
&3@P,B@D<?&H. Ls LX[d'I@9>M\
b@%$.<-;&. :"<? @'[AL \266##\ 8".?2&' 25RA3C 255<-:& fI$>M$/&
>'&: S #">'9>8=<"N-/&-;&. [24GH@\ 8".?2&' 6GLLR33 2666&%$>%$.&
6433# N"'"@<®r-&9-. . 9@1&=<.\ "o Ihl .
D"'=/& N" @40 @ &GNE 8".?& Jb! 63G, G6-="<.f>%$.&
6433# N"@<@'/$=">.9@1&=<.\ Y \ n
D"=/& N"@ Y40 QRAE @9: 8".?& ,Ib] 6AAH, G6-="<.f>%$.&
+".19.%; @&06$.<&-1"1&<<&. "o
.9'9." @">$4@$.R 8".?& 2ALQ736T Q36&3$>%.&
S&'9.9@"&" <"l. 26662A6@ 8".?2&' 63-Q6dG2 2666&$fIM
a,S >"&=<"NJ¥. *=& 2-366u@D&@ @Y. 8".?2&' 2222666L 2666<"|.f;$/
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Appendix 2 — Calculating “g” from centrifuge rotor length & rpm

g = (1.118x10 ) x (rotor radius in cm) x (rpm?)

UBSP@>-@F&RAH =&&0&X9$>?"&1&?&&>H#&=0&0A666/J
rpm =V (3000 / ((1.118x10 °) x (rotor radius)))

H&#&#;&" ABB6/". O*U <?&$H#& $. AB6E'I# [&19@-<"9K' #"'=-<&\

Appendix 3 — Alternative method for preparing antibiotic solutions
U?".3@<&'=$<#BE&?90". 0&."/=&0<9I'&I$'& $>>-'$<&>9=>&=<"$<"9ON$=<";"9<"O'M"=/
O@-<"9=."=/ <-;&>-@"D"'=/&."Nt">'9"|&<<&.$'&-=$1$"@;@&4

1.

Antibiotic stock solutions
1.1. Isoniazid stock (0.4 mg/ml)

Ingredients
B.9="$d"0 5#/
<&" OR.<"@ BB 26#@

Procedure

24 0"..9@18#/ ".9="$d"Co# @&<&EIBHHO<&" CR.<"@ B&E'

34 N"@L&? 643# .D"=/&N"@ &' aqueous solvent

A4 <9'&"=236uB@"F-9%.<&" @8&>'9 >&=<"N-/$<"8=;&. $<-36MNI-| <9L #9=<?.

Note
K$>236u@@"F-9<.-NN">"&N9'266 .$# @&.

1.2. Rifampicin stock (1 mg/ml)

Ingredients

H"N$#I">"= 26#/
+"#&<?D@I?9W"0& GH@
<&"AR.<"@ D& GH@

Procedure

24 0".9@126# "N$#I">"=>9# @ &<&@GH@ " "#&<?D@@I1?79W"(&),"\J <?&$B00G#@
<&MAR<"@ @R $=0#"W

34 N"@<L&? 643# .D"'=/&N"@ £ organic solvent

A4 <9'&"=236u@@"F-9%.<&" @&>'9 >&=<"N-/$<"3=;&. $<-36MN9-| <9L #9=<?.

Note
K$>236u@B@"F-9<.-NN">"&NQ'266 .$#1 @ &.

Do not re-freeze or re-use antibiotic solutions as drug activity may be lost. +".>$'0 $@®.&0
$=<""9<" 9 @-<"9H<<?8&=09N<?&'9>&.."=/ 0$D4
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2. Dilutions for antibiotic working solutions

_9IM"=/ 9@-<"9-9N&$>70'-/ $'& I'&I$'&0 on the day of use N'9# <?&.<9'$/& .<9>M4
+'@-<"98&#$0& -."=/ QPR"<? 26C *S+T [QPR*S+T\

2.1. Isoniazid 4pg /ml working solution

o Ingredients
B.9="$d'®4SH/fH@ .<9>M@"F-9< 2360@
QPRS+T #&0"-#

e Procedure

1. a."=/ $ <-;&>-@"=D"'=/&J$00 266u@®N<?$:&0 .<9>MI@-<"9f5660/f#@\<9 R6GL@
QPRS+T [D"&@IBIH Stock 2, 40 pg/mi\4

2. S00 266u@NBOP,<9>M3 <9 &1&'DR6GU@QPRS+T '&F-"&0 [D"&@0. pg/ml INH
working solution)4

« Notes
U?&9<PBI-=< I'&I$'&0 :"@@&I&=09=<?&-#:&" IN$#I@&<9;& I'9>&..&04

K$>2$# @&&F-""&. 2660@NBOPI'M"=/ .9@-<"984# $00"<"9=RB60@'& =&>&..$'DN9'
<?8&:9 19."<"1&9=<'9@# @& .4

2.2. Rifampicin 10pug /ml working solution

o Ingredients
H'"N$#I">"2464/f#@ .<9>M@"F-9< 2360@
QPRS+T #&0"-#

e Procedure

1. a."=/ $<-;&>-@"-D"=/&I$00 266u@DN<?E&?$:&0 .<I>MI@-<"92 #/f#@\ <IR6G@
QPRS+T [D"&@RIF Stock 2, 100pg/mi\4

2. S002660@B8<9>M <9&1&'TR6GUEADPRS+T '&F-"&0 [D"&@DOug/ml RIF working
solution)4

« Notes
U?&9<PBO-=< I'&I$'&0 :"@@&I&=09=<?&-#:&" IN$#I@&<9;& I'9>&..&04

K$>?2.$#H I @&&F-"&. 2660@NHB8I'M"=/ .9@-<"9-84+ $00"<"9=RB60@'& =&>&..$'DN9'
<?8&:9 19."<"1&9=<'9@#1@&.4

Dilution of antibiotic working solutions — alternative method

S=<""9<"%9>M +'@-<"BN<I>MEQPRSHT +'@-<"BN<9I>M"=QPRS+T 8"=$@&=>&=<'$<"9=&@@8&=

<9/&=8&'$<&<9>N\B <9/&=&'$<&I'M"=/ .9@-<"9= $00&0<9.$#l @ & p/fH@\
B.9="%$d"0 266u@<9>M R6GU@PRS+T 2126 BOP 645
400 pg/ml [S6p/fH@\ 4pg/ml
i} o 2126
H'NS#I">"= 266u@<9>M R6GU@PRS+T HBS 246
1000 pg/ml [266w/H#@\ 10pg/ml

27 >+, -.& [-"0& 123425673667



Appendix 4 — Preparing sample suspension and backups

C$H>M-1$#@&9I@-<"9=?9-@0& I'&I$'&0 &$>K"#ES$ $HI@&. I'9>&..&04U?&$>M-1. >$=
& -.&0 N9"&I'9>&.."=/ "N$><&"$@ N-=/$@9=<$#"=$<"98>>-"J N9";@"=0&>?&>M"9.
1$'< INB=&W<&'=B@@"=D=<'9@/'$#J 9' N9'$00"<"9=%@.<"=/4

U?8N9@ @9!"@ @-.<'$&RI##&=0&0;$>M-| I'&I$'$<"9= $=0'&-1'9>&.."=/ 1'9>&0-'&."

5.1 ml 7H9-OADC-PANTA
4.5ml 7H9
0.5ml OADC 3.1ml 7H9-OADC-PANTA 4.1ml 7H9-OADC-PANTA
0.1ml PANTA = 5.1ml less 2ml for pellet (4 x 900yl for wells; 0.5ml wastage)
4
Plate out
sample
o l:> 000 000
000 OO0
000 OO0
000 OO0
Fill to
2ml 3
‘:> Save 2nd 1ml
as back-up;
store at 2-8°C

Pellet in 15ml Falcon
(post-decontamination) 2

Using back-up if culture is contaminated
Remove 1ml of S?n?ple add 1ml decontamination solution to 1ml back-up;

and add to remaining close cap and vortex (20 seconds); leave to stand 15 minutes;
1 3.1ml 7H9-OADC-PANTA add phosphate buffer to 14ml; centrifuge at 3000g for 15 minutes;

process pellet as in Step 1

Resuspend pellet to 2ml Using back-up for QA or lab accreditation
with 7H9-OADC-PANTA; prepare 5.1 ml 7H9-OADC-PANTA and discard 1ml;
mix well from remaining 4.1ml, add 1ml to 1ml back-up;

mix well and divide as in Step 2, and continue
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Appendix 5 — Reading and interpreting results

H&.-@NI'<?8#$e9"<DN$#I@&.1'9>&..&0 "=)*+, $'&>@&B@"<"1&#$=D >9@9=\&"'
>@EBB&/$<"1879/'9:<? $<P@@NUN">-@LR '$'&@P-0 9=@DR&= /'9:<? " #"'=#$ @' "N
>O=<$#"=$9~". I'&.&=<4

TB detection
Well A Well B Interpretation
w w %*,BUB]K
- - OKbSUBIK
w T T*OUS)BOSUK+
T w T*OUS)BOSUK+
- T T*OUS)BOSUK+
T - T*OUS)BOSUK+
T T T*OUS)BOSUK+
wi- T T*OUS)BOSUK+
T wf T*OUS)BOSUK+
w - BO+KUKH)BOSUK
- w BO+KUKH)BOSUK
w wk BO+KUKH)BOSUK
wk w BO+KUKH)BOSUK
- wk BO+KUKH)BOSUK
wi- - BO+KUKH)BOSUK
wi- wk BO+KUKH)BOSUK
W #&$=. > 3>N'=<?&&@@
wk #&%=. 2>N"'=<?&&@ @
- #&$=.=9/'9:<? "=<?&&O@@
T #&$=. >9=<P#"=$9% "=<?&&@LL0=91"."@&IT'9:<?
Isoniazid and rifampicin susceptibility
Well € Well D Interpretation
INH 0.4pg/ml | RIF 1.0 pg/ml
w w )+H
- - - >&I<" @& 9 NS#I">E $=0".9="%I"0
w - H&.".<$=<9".9="3$d"0d .>&I<"; @L9" NS$#I">"=
w T H&.".<$=<9".9="8d"0INS#|">"='=B<&'#"'=$<&
W wi- H&.".<$=<9".9="3d"0INS#I">"='=B<&'#"=$<&
- w H&.".<$=<9"'N$#I">"=J- . >&I<"; @<€9".9="3d"(
T w H&.".<$=<9"N$#I">"=3.9="$d"0=0&<&#"=$<&
wk w H&.".<$=<9"N$#I">"=3.9="$d"0=0&<&#"=$<&
W #&$=. > 3>N'=<?&&@@
wk  #&$=. 2>N"'=<?&&@@
- #&%$=. =9/'9:<? "=<?&&@@
T #&$=. >9=<H#"=$9~ "=<?&&@EE0=91"., @ &D>9;$><&"¥@.<?
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Appendix 6 — Recovery & cryopreservation of positive MODS cultures

_?&= $00"<"9=$@.<9=19."<"1&*+, >-@<-'8$'&=&&0&0F' @9=£&'# .<9'$/& IN$HI@&.
" 0&."&0X?&<'$"=.#-.< ;& ".9@P<&0'.<4

P&'&:& &WI@FE: <9'&>91&'<?&<'$"=.N'O# 19."<"1&-@<-'&=)*+, 1@$<&=079: <9
SDII'&.&'1& <?&H#AI?&$H& >-@<-'&WI1$=."9$=0>'D9I'&.&'1$<"9I=&>?="F-&>$=;& -.&0
NIT'&I$'$<"9= 9N9."<"1&9=<'9@# @& <9'&.4

1. Recovery of MODS positive culture strains

1.1. Preparation of Middlebrook 7H11 Agar - 5% OADC

¢ Ingredients
)"00@&;'99MQP2 $/$' ;$.& 32/

b@D>&9@ GH@
+'.<"@ @48 R5G#@
*S+T BH@

e Procedure
24 +"..9@182/ INQP22%/$" #&0"-# ;$.& "=REG#@ND)".<"@ @&LL'4
34 SO0GH@N@D>&'9@4

A4 P&$<$=0 .<": "<?>9=.<$<P"<P<"I==<"@@ @D.9@ 1 &F$ /=&<"><""&' .?9-@0&
-.&0\4U?&#&0"-# .?29-@GII&S' <'$=.@->&4-9 =9<,9"@' 91&'?&P<K?8&H#&0"-#4

54 S-<9>@%$$&232-235nT N9 2G#"=-<&.4

GATI9@9:= <9G6GEGT $=03$00 GEH#@N*S+T -."=/ .<&"@E&&>?="F-&4W :&@ &9'G
#'=-<&. $=019-" "=<PN&<0".?&.[3GAG#@&' 0".7\4

L4 1&$18<9.9@"0"NB<&><$/$"=.<0"&>&WI9.-'&<9@"/?<\4
Q41&"NDB#&O"-# .<&"@"ED'=>-;$<"=/$<AQMN9'35-57 ?9-'.4
74 ,<9'&$<3-7nT4

1.2.Recovery of strain from a positive MODS culture

e Procedure

24 %@P>RE&)*+, @8 >9=<$"=/ <?&19."<"1&>-@<-'&9 ;& '&>91&'&0"=."0& <?&
C"9.5NEDT$;"=&<A& = <2 @K">$/ $=0>$'&N-Q@RP0D'$: <?&@P<EBHINE<?&
|@$<€1&$.&I<">$@@D4

34 "<?0'$: <?8&>9=<&x 9N<?&3 19."<"1&>9=<'9@.@@'<? $ .<&"O@%$.<&-'1"1&<<&
[9=@D&I9."<"1&>-@%& N'9#:&@@.">? 09 =9<9=<$"£9="3d"@"' ""N$#I">"¥

A4 B=9>308G62660@N<?&&>91880 .$#I@&O=<9QP22/$' I'&I$'&0 $. $;91&4a."=/ $
<&"ARIIK'&PIM?& PHI @ EL?'9-/79-< <?&-'NP>&INK?&P/$'N <?&=91&'<?&H&<"
0?4

54 YQ$>E2&'EH#$"="=/ . IHI@&"'=$ .<&"QA@S$. <-;& <OM&E&I$<'I# <&H#I&'$<-'& N9’
$00"<"9=$@ 9' "=>$.&9N>9=<$#"=$<"9=4

G4 B=>-;$<&?&'=9>- @ $<8R<0".? $<AQT N9'2G36 0$D.<99;<$"=&=9-/? ['9:<? N9’
>'DII'&.&'1$<"9=4
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2. Cryopreservation of strains from MODS cultures in Middlebrook 7H9 broth

2.1. Preparation of Middlebrook 7H9 broth with 10% Glycerol for strain cryopreservation

¢ Ingredients
)'00@&;'99MQPR$.& 64R%

b@D>&'9@ 36#@
<&"AR.<"@@&B' 2L6#@
SHT .- ll@&#&=< 36#@

e Procedure
24 +"..9@8 64R5/9NQPR4&0O"-# ;$.& "=2L6#@ON.<&™@&.<"@ @&@&' $=0 $00 36#@
IN@D>&D4
34 <":"<? >9=.<$=8/"<P<"IHP/=&<"> <&\ -=<"@OHI@ &< D @1&04
A4 S-<9>@$%&€232-235nT N92GH#"=-<&.4
54 1&<>99@=0$00<?8&="">?#8&=<| |@&#&=8+T4
G4)'W:&@F01&""'NB&O"-# .<&"@"€D'=>-;$<"=/$<AQMN9'35-57 ?79-'.4

L4 % @$64R#EQ"F-99N<?&H&0"-# "=>'DI1"$@'=/ .<&" @&>?="F-&&$@"/?<@B0
<9'&$<3-7mT4

e Note
S+T$=0not OADC". -.&0 N9<?"['9>&0-'&

2.2. Cryopreservation of strains
24 %@$=BEQP225/$" %&<0".?&.>9=<$"="=?2&-@<-'8ON<'$"=. 9;<$"=&IN'9# )*+,
"=."0&8&<?8C"9.EN&IW; "=&<4

34 *&= <?&H&<V".?2&.>$'&N-@REIP$'1&.<<?&9@9="8<? $ .<&"@&9918009=&N-@ @
@99k9&$>2>"'DI1"$@=<$"="PR'9<? :"<? 26c /@D>&'9@4

Al &S@R1"$S@/?<@B019'<&\N9I'26-2G.&>9=0.<9?9#9/8&="d&<?&<'$"=.4
54 <9'&$<QBT[-36°T >$=& -.&0 "NQBT". =9<$1$" QR\@

G4 H&#AS$"="=/>9@9="&F=;& -.&0 N9'$00"<"9=H@&..<.[#9@&>-@D$.<.J=0"&>Q'-/
S>&I< @ <RL<.&<>4)\

L4 %@SS@@EN<IENE><"H$<&"$@=$=$-<>@ . $=0.&$@4
Q4 S-<9>@%$$€232-235°T N95GL6 #"=-<&.4

Jorge Coronel
Martha Roper
Luz Caviedes
David Moore

- S @ ? M‘“""’:; Lima — Peru
e August 2008
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