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Hypothetical Model of TB Chemotherapy

* 3 “Populations” of bacilli in cavitary TB
* Variables of these populations: anatomic and/or metabolic

# Bagilli

Bactericidal Activity
and
Sterilizing Effect

S NS Sy e o
3 4 5 6
Months of Therapy
Pop. A = Rapidly iplyi Drug activities: INH>>SM>RIF>EMB

Pop. B = Slowly multiplying {(acidic) Drug activities: PZA>>RIF>INH
Pop. C = Sporadically multiplying Drug activities: RIF>>INH

Adapted from: Iseman M. A clinician’s guide to
tuberculosis. Philadelphia, Lippincott, Williams &
Wilkins, 2000.
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° Q fljﬁ i & mm S LU m 9 m n Hypothetical Model of TB Chemotherapy
uRid [puB 86 C Bini, - Vatapin o nos popultons: oz acor maabolc
NSMHEARnMMAMIAT
fN Uﬁ:ﬁﬂ ] Bactericidal Activity

and
Sterilizing Effect

. mataglisngmanG
wInARG: mmh ARgmm
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m S U m U m j nﬁ m m :: : ::::i:ymultiplyi;g {acidic) ::: activities: :’:‘AT:;T:;E"B
Pop. C = Sporadically multiplying Drug activities: RIF>>INH

Adapted from: Iseman M. A clinician’s guide to
tuberculosis. Philadelphia, Lippincott, WI||Iaq1F&
Wilkins, 2000.
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(MTB complex )

. NIRAIS MTB complex
- MA i‘[fis — M. tuberculosis, M. bovis;
— WWINANAANY - M. bovis BCG;
- ﬁitj,ti UG — M. africanum, M. canettii, M. microti, M.
bovis ssp. caprae.
. miﬁj‘lﬁﬁmﬁimSﬁHﬁ GUJGG
— ijjyeim ﬁjm’u’StLﬁ“]UGﬁ ImﬁUS@_jiLﬁ:]UGﬁ
— drug efflux systems and drug-modifying enzymes;

— fNGISHPZA §UN: M. canettii, M, bovis §1 BCG
(ﬁjmﬁﬁiﬁjﬁtg i A giginuigiSupza)
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drug resistance)

. aNBIGIM gAY URUMS NN

- ﬂﬁSLﬁimSﬁﬂﬂﬁS[ﬁ’HS[ﬁm mmmsmms
(acquired drug resistance).

- MmiaighiNigIifjh e (Cross-resistance)
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— rifamycins, aminoglycosides, fluoroquinolones.
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BIOSAFETY LEVEL

1 2 3

Isolation® of laboratory No No Yes
Room sealable for decontamination No No Yes
Ventilation:

— inward airflow No Desirable  Yes

— controlled ventilating system No Desirable  Yes

— HEPA-filtered air exhaust No No Yes/No®
Double-door entry No io -
Airlock No
Airlock with shower No 10 o
Anteroom No No Yes
Anteroom with shower No bl weible
Effluent treatment No No Yes/No®
Autoclave:

— on site No Dooimablc Veo

— in laboratory room No No Desirable

— double-ended No No Desirable
Biological safety cabinets No Desirable  Yes
Personnel safety monitoring capability® No No Desirable

# Environmental and functional isolation from general traffic.

® Dependent on location of exhaust (see Chapter 4).

¢ Dependent on agent(s) used in the laboratory.

@ For example, window, closed-circuit television, two-way communication. 16
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Components LJ, modified Ogawa Ogawa modified (Kudoh)
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(KH PO‘,) anhydrous

Magnesium sulfate (MgSO, -7H,0) 0.24¢g -

Magnesium citrate 06g - 06g
L-Asparagine 36g -

Sodium glutamate - 6g 3g
Distilled water up to 600 ml 600 ml 600 ml
Glycerol (ml) or pyruvate? (g) 12mlor7.2g 36 ml 24 ml
Egg homogenate 1000 ml 1200 ml 1200 ml
Malachite green (2%) 20 ml 36 ml 24 ml
pH (about) 6.8 6.8 6.4
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Preparation: SALT SOLUTION

Operator's name:

Date of preparation:

Reagents

Quantity
(mlorg)

Manufacturer

Reference

Batch
number

Expiry
date

Monopotassium
dihydrophosphate (KH,PO,),
anhydrous.

Magnesium sulfate
(MgSO, :7H,0)

Magnesium citrate

L-Asparagine

Sodium glutamate

Glycerol (ml) or pyruvate* (g)

Distilled water up to

Date:

Autoclave cycle

Operator's name

Time (min)

Temperature (°C)
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Preparation: Second step Preparation date:
Operator’s name:
Reagents Manufacturer | Reference Batch number
Quantity
(mlorg)
Malachite green
Eggs Number of eggs:
Inspissator Operator's name:
cycle
Date:

Time (min)

Temperature
(°C)

Sterility check
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Test drugs Solvent Final mass concentration in
culture medium (mg/litre)
Designation Abbrev. Solvent Dilution For quality Critical
control concen-tration
H37Rv (MTB
control, strain)
Isoniazid INH Sterile dw | Steriledw | 0.025¢0.050.10 0.2
Rifampicin RMP DMSO Sterile dw 2.5¢5.0010.0 40.0
Dihydro- DSM Sterile dw | Sterile dw 0.5¢1.0¢2.0 4.0
streptomycin
Ethambutol EMB Sterile dw | Steriledw | 0.125¢0.25¢0.5 2.0
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Isoniazid (INH) potency factor 1:

Solution 1I: 10.0 mg INH dissolved in 50 ml distilled water

(200 pg/ml)

Solution 1l: 2.5 ml Sol. | made up to 25 ml with distilled water (20 pg/ml)
Solution 1I: 5.0 ml Sol. Il made up to 10 ml with distilled water (10 pg/ml)
0. 2 ug/ml 0.1 pg/ml 0.05 pg/ml | 0.025 pg/mi

Media (ml) 198 19.8 19.8 19.8

Solution Il (ml) 2 - - -

Solution I (ml) - 0.2 0.10 0.05

Water (ml) - - 0.10 0.15

Final volume (ml) 200 20 20 20
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Isoniazid (INH): factor 1.0

Solution I:  10.0 mg INH dissolved in 100 ml distilled water (100 ug/ml)
Solution II: 1.0 ml Sol. | made up to 50 ml with distilled water (2.0 pug/ml)
Solution Ill: 5.0 ml Sol. Il made up to 10 ml with distilled water (1.0 pg/ml)

0.2 pg/ml 0.1 pg/mi 0.05 pg/ml | 0.025 pg/ml
Media (ml) 180 18 18 18
Solution Il (ml) 20 1 - -
Solution IlI (ml) - - 0.10 0.05
Water (ml) - 1 0.10 0.15
Final volume (ml) 200 20 20 20

MIAR|GEURRNME — DST

. §ﬁﬁnn Feginamhiysumi

. : DST 0 H (Ywanvimushms fuytw
1,9 RRUMGAUMY 18 antibiotic SywY) Myt M
tuberculosis H37Rv strain (fully susceptlble)

- AMIMICRINTH37RY & (mg/ml): INH 0.06, RMP
4.0, DSM 2.0, EMB 0.5

+ H37Rv giingintglliuisumsitninumifiun
U MIC

« Wwidsilbatch AMUNFWUIHSANIS: NFRARD IS
iU 11 Wbatch ﬁﬁﬁﬁ[ﬁim sfﬁ%smﬁ Shifmsingg
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Drug Critical conc. (ug/mi) Critical %
Streptomycin 4 1
Isoniazid 0.2 1
Rifampicin 40 1
Ethambutol 2 1
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TOUCHALL COLONIES! | Se;“tme”tffortf min
and transter the

supernatant to
another tube

5ml
Sterile distilled

Media should be from the
same batch

Calibration of the bacterial
suspension

£

Calibrate the inoculum to 1 MacFarland by
comparing with standard 1 MacFarland
suspension on a dark background.

1 MacFarland suspension

\ Clumps and
beads 14




Inoculation

Loop (10 pl,
diameter 3 mm)

Calibrated
pipettes

Procedure — inoculum with loop

N

GC GC

2ml
distilled
water

+ inoculum of 2 GC with suspension 104 E
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Procedure — inoculum with loop ../..

2ml

distilled
water

2ml

distilled
water

+ inoculum of 2 GC with suspension 10-°
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Procedure — inoculum with pipette
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4.5ml
distilled
water

4.5mlf5
distilledstil
water [af]

4.5ml
distilled

nl d
B
water
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4.5ml
distilled
water

4.5ml
distilled
water

4.5 ml
distilled
water




Inoculum with pipette

Inoculum with pipette ..
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Request and reporting form for TB culture and Drug Susceptibility Test (DST)
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:
Quantified results of growth / reactions Final resi
Q I
o £ £ o b o
s |y |28z ]|cs g
2 hed 2 L £ £ 3 H °
g a a S S 2 2 5 a °
= o H £ I3 I3 £ £ 3 3 + = 8 5
2 5 : £ 2| £ | £ | £ | s R 5 g 2
£ g g 2l e | & | @ |6 | o | & | @ | 8| 3| E 2 e
] ] ] - ] 2
s £ £ Drug n pg/ml* [] 2 2 k] 5 H %
[ [3) [3) o =] =] =] ] 5 a
1 week
4 week:
6 week
1 week
4 week:
6 week
fluorescence
ID# Legend: S = susceptible; R = resistant; C = contaminated; ND = not done
INH Rifampicin Ethambutol Streptomycin Pyrazinamide Ofloxacin Kanamycin
b/l | | | { | l |
result | | | \ | | |
Dat / /20 Signature:
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AST Set
@ ﬁﬁgsgsﬁmmmmﬁ (The Instrument Inventory Report) LﬁSﬁ\f‘“‘tui

GU RI{HU{HURIE AST
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BACTEC MGIT 960 SIRE Kit

@ wsgn:
@ 8 s of MGIT 960 SIRE Supplement

@ fmonyjuim i8R S, I, R, E nuswii lyophilized.

(@ dgstnitg/oUHD = HAUIN 900 16y
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. dimnngiprundiqinmh
g lyophilized/su

Streptomycin (STR) 332 ug

Isoniazid (INH) 33.2 ng

Rifampin (RIF) 332 ug
Ethambutol (EMB) 1660 nug

7 w BD

Supplement g9 (G Brigg

Bovine Albumin 50.0¢g

Dextrose 20.0g

Catalase 0.03 g

Oleic Acid 06g

: w BD




B HRTH

@ gnigi Lyophilized fuggnnmial b-6 °C

@ ianwnjyssing

@ mpwianwgjiss muegraan wiyAgs 181 -bo °C
GOt INWgRIYHRED © 18 grpasaignatans
T{ROBT G AMIAT St

@ maanuiimingy

; w BD

535g1 Lyophilized
@ innwginuiuayty

MuAMUIEBUEINSHEW ¢ 6.0 bR

UGHEIGMSIHING 4

@ [pumgjgi SudEnEhEImsan e
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SENBEIGENS SIRE

e

fitmosins

Streptomycin (STR)

1.0 pg/ml of medium

Isoniazid (INH)

0.1 pg/ml of medium

Rifampin (RIF)

1.0 pg/ml of medium

Ethambutol (EMB) 5.0 pg/ml of medium

J w BD

siedirsngamgl SIRE

A iflgme-igo
gRaRstnunsAmE i3
igigiauuiiges |

Ol ™

Day 0
te for

Incuba
Day 1or2
No dilution required

. iflgee-igo-b

one day @ B
/ oy t0s igligjus ShthAuansthe
c. iflgme - igm-¢

ANt © ©.09 ISHIIENSIGnY

G ©.05 RUNMSIHING (AN
(] 9/t
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FABGIFBERRET SIRE

1. 1jud MGIT & Gu

Benn MGIT Gu 4

8% 0.4 6.5 SIRE Supplement.
I8y 0.9 .0 FSywo

iBH 0.8 U0 NWIENH 1915uman) 4

I
=
=

6. iBY 0.¥ . NI HUEUMILS 9
7. (BURS €-9 BRWUIN §U
8.  Miinuels AST gjRwg! iltuiginy

GC $ I R E quniini MGIT 960.

: & BD

o-tIfusRNUITHINg B- Scan ASAST
siiethriungs gudu 1githfiguinga
SIRE ¥ thiigtintau v &
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MGIT 960 AST: CE{BaSER6HES

@ grmsiFsgmuiioayuim mufings gens
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%mzs’sg:ﬁ MGIT 960

@ mujuIm

S 1.0 yg/mL
I 0.1 pg/mL
R 1.0 pg/mL
E 5.0 yg/mL

S 4.0 yg/mL
I 0.4 pg/mL
E 7.5pug/mL

" w BD

EIESIRITNINES] PzA: MGIT 960

@ segivunanmn ¢ — bo g (dmit gnd

@ sRsfingmitumsungnwh fiamige (GU)

@ wgnrumiigy SRty GU imsisilimmini Unloaded
AST Set

@ ﬁfﬁsgﬁmmmmﬁ (The Instrument Inventory Report) LﬁSﬁ\’ng

GU RI{EU{AUALS AST
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sEessEmaes] PZA

@ PZA wriyisl pH @ thams (in vitro)

@ ey AST (iinmail ieinudis pH 6w
(@ thwiiuiiseg Bins PZA w18 pH 5.0 -5.5

(@151 pH 188 tvnAtTI{ESYeBsmany yBststnyl
(@ thw BACTEC PZA g pH {uitmf{isiine 5.9

@ Rithiitgw PZA supplement fwing ifg]fimauimasing
grusil pH 1se

CLSI, M24-A &
%TEC PZA package insert v

EIESIRITNINES] PZA: MGIT 960

@ s PZA Fiigusnnt 7H9 sthwugw pH 191 5.9.

@ Supplement %magiﬁim%

(@ swil SIRE AST supplement
@ fumugh 1sieg 100 pg/mL
@ wgnmmuunpwns 4 — 21 13
@ isegivuHnnme

@ muipjuisjuthyw BACTEC 460 Gold Standard (CLSI
Recommendations)

2 w BD




BACTEC MGIT 960 SIRE Kit

@ wagn:
@ » vu of MGIT 960 PZA Supplement
@ By ist) PZA nuswi lyophilized.

(@ dgsintg/ouHD = HAUIM €O it

$IPzA
Drug Name Approx. Iy0|_oh|I|zed
drugl/vial
Pyrazinamide (PZA) 100 pg




PZA Supplement

Supblement Per liter of
PP purified water
Bovine Albumin 50.0¢g
Dextrose 20.0¢g
Catalase 0.03 g
Oleic Acid 06g
Polyoyethyline state (POES) 119
&,
25 v BD

B HR

@ gng Lyophilized fug8nnirisi -6 °C
@ nnwijysSind
@ wjrhuping

@ anwinnwgiiss mugRgjRm ihwiyngs 151 -bo °C
GOWEhY 1N gRINHRED 8 12 grpnsaignatng
T{ROBTT GIAMiAT St

@ 5gpanuimiag
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Reconstitution of lyophilized drugs

@ innwgl PzA puButhyw ©.E 8.0

GHUT YSHIGMSIHING 9

@ wumdghs Bugunahyinsiant e

2 w BD

A iflgme-igo

gRaRstnunnsAME i3y 9
® \ igigiauuiiges |
Day 0

Incubate for one day B . }@gms = \ig g -b

Day 1or2 . Day3to5 tmiﬁﬁf‘i %Hmﬁ'ijngsgmﬁ
No dilution required 1:5 dilution ?
c. iftgma - igm-¢

ANt © ©.09 ISHIIENSIGnY
G ©.05 RUNMSIHING (AN
| 2A nocuum | 9/t
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FUSIHBEBSI PZA

1. 1judHe PZA b Gu Y

Brannth PZA Gud

2.
3. i3y 0.4 ¥.55 PZA Supplement.
4. i85 0,9 B FIPZAY
5. 89 0.8 ©.0 QNwiEnn 1g1Gumsi 1
6. iBY 0.¥ U N AUGUMILS
E BA

(MIAND
7. [wUR E-9 St §u

8. fisy BAST ittwigiiy gunind
MGIT 960. '

: w BD

66388 Pza: CNFFRNRICRBANPEENTE

@1its PZA supplement
@ (reyRrNmajInN BUUgBRIRTEH
@ 1winnged (N ROUGRAIIIGIGRE

3

@ 1winn fiiseg

=3

@ iyl PZA ioyw REsanse

@ sEnuunanme

2 w BD




MGIT 960 AST: ﬁlsisﬁigﬁi@is

@ guninimuthsays DST [Gumss Surmifsn]
@ unpnwmaahwawuig
@ SIRE =4-13 i3
@ PZA=4-2113
@ mGunnpaigiug 400 U, Hiashwnigsug
@ GU 81=100 = tliidu
@ GU 81>100 = &)
@ GU (iR 100 = By TH]INTES (UR{ENW S or R)
@ wgnmunpnwIwGwwiE: S or R
@ AST RyHAMIZA “msinme’ ) seiioniy GU digms
@ (waisibihAuane 1{Es yhisinm:
5 @wstuw x (Bsmusungnsg)

< BD

MGIT 960 AST: mssirnfiicrssanipiscd

@ thiunne

@ iiwinatsng W
@ MGIT:
@13 MGIT g = i3 0, gngjds oimigin
@ o y b ifigms iiphwBsnusapni
@m. ¢ ¢igopni o:e
@semu ¢ 1§ sEmiungaidfiiln
@ pggrgjene

34
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MGIT 960 AST: MRJaasiiCassanpescs

@ mrivapsug
(@ thnity
@ mwBnidun oc iy
@ gipwnny 0.8 uMHNTY (McFarland)
@ ijeohis Aening

@ opind o:

. w BD

MGIT 960 AST: mssianeiicrssanipiesncs

@ mrungs
@ mAungs anETEING 0.8 8.8 HuGuRYwY
@ Gunpiv
@ SIRE 7 1:100; PZA # 1:10
@ npsfuugdiimAvngsuigs

@ winaanwm SugjugnmEs vy
@ M.tuberculosis and MOTT
@ anwmhytmAnEI
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MGIT 960 AST: msjaasiicassanipesics

@i lyophilized gsisjudiGmiaimmoaiuge
@ fanwajeg

@186} 900 BiywHAs

@ ipsunitmipmanosisywy

@ wigEnat nshinuGugimenms

@ mAguwmaen) SunguBLREHimuihe

s w BD

BACTEC™ MGIT™ 960

UL DO CHIC L CEF R Rl

@ aridemuwnthmime:
@1G5unugrspuigiman omig (SIRE) uweig (PZA):
@ wEmhethngmesthritginauasision
@ TEunumaigmeising (Fumi 6 D
@ wfmhethagmesthritgnauIs BSNG yEigy

@1BGuamytomeg
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BACTEC™ MGIT™ 960

UL DU LR U L CEF R Ry

@ tdstmitn i Bsmuwnthminshagngingaing
Satiwywiuninnies 4

@ mmwminfvinandog SsFupioimons E92) {HeMimusu
SywonuAys:
@ 0010 WGy
@ 0200 gaBs(AiimatimsGunaggun om ig g bo i
@ 0400 MAVANSTHINATHANN (UFHZH)
(18 BACTEC MGIT 960 Systems User‘s Manual R{INTMNERG
EEIREIE)

@ ayn@swnthmimmyw itmidhida

s w BD

L] waisiBiny om/beigmsmgaiammuntmining

MIvANE HIiHMSHIGH I Ugw NN N EIng |

L wastmsmmitasiymnuw RIF, PZA g

EMB, sgsangpitandgjuemamand 4
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@ s iGunupn Mwtiges Suthi ¢ i
yisitasigma iase bo iy yunennss g
IR MBUSNARIGRIE s SunwmInihs

sapumi (X).

BACTEC™ MGIT™ 960 AST

@ socmgnuaiiidige:
@ Butis & 1t things AST iginuiasio

@ 1Bty & 18 1EAYHT

aget AST Eemnuqgimemanthis |
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sZeaasgici: b e MGIT
960

@ BD grmngisiid SIRE 51 PZA nuiig MGIT tigmns

@ g, BD Bemstaw SunsmiiFinwgitis b

@ anannunithifs setnmmuBoig MGIT
wimimnEnatininsisis 5 Sy idusmithw BD:

Multicenter Laboratory Validation of the BACTEC MGIT 960
Technique for Testing Susceptibilities of Mycobacterium
tuberculosis to Classical Second-Line Drugs and Newer
Antimicrobials

S. Ruesch-Gerdes, JCM, Mar 2006

Evaluation of MGIT 960-Based Antimicrobial Testing and
Determination of Critical Concentrations of First- and Second-Line
Antimicrobial Drugs with Drug-Resistant Clinical Strains of
Mycobacterium tuberculosis

A. Krunner, JCM, Mar 2006
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Bapgic:a b

@ Study #1

Multicenter Laboratory Validation of the BACTEC MGIT
960 Technique for Testing Susceptibilities of
Mycobacterium tuberculosis to Classical Second-Line
Drugs and Newer Antimicrobials

S. Ruesch-Gerdes, JCM, Mar 2006

@ Study #2

Evaluation of MGIT 960-Based Antimicrobial Testing and
Determination of Critical Concentrations of First- and
Second-Line Antimicrobial Drugs with Drug-Resistant
Clinical Strains of Mycobacterium tuberculosis

A. Krunner, JCM, Mar 2006
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MInnenIu:] mma
- c°C(9 mmnﬁmmm)
- BO-° C(lﬂﬁimm)
— YINHAUAN: mmm’ ﬁsnﬁsmamz
ﬁmﬁ‘pgmtﬁ mmﬁmsmmﬁnmmm::
-190 °C.
MIMpSRito. NI aINUreference
cultures:
-0 °C.

i{My -0 °C

MIANSALEA

INNGH GV YN

- Middlebrook 7H9 (ADC-enriched or 10-
15% glycerol)

- Phosphate buffer with 10-15% Glycerol

- 3% skim milk with 5% glucose

( INUIRMIAREMS)
- Glycerol with DW
- DW only




MIANSALEMA

+ Cryovials NYWHITYW
* froygwanipmistu
GU1: 1.5~2.0ml

UM S NGIYING

MIANSACEA

+ Gififi(ultra) freezer : LNNRGGIRHY
anuifiimaipoily Ship]empgn
(back-up)

*IMuaRNmMN — o

* UPS(battery) | =
& Voltage stabilizer '
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LEVEL
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