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EVALUATION OF THE BACTEC MGIT 960 SYSTEM FOR DRUG SUSCEPTIBILITY
TESTING OF MYCOBACTERIUM TUBERCULOSIS ISOLATES COMPARED
WITH THE PROPORTION METHOD ON SOLID MEDIA
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The methods most widely used for susceptibility testing against anti-tuberculosis drug
(AST) are the proportion method on Lowenstein-Jensen egg (L-J), Ogawa egg or Middle-
brook agar media, and BACTEC TB 460 system. Recently, drug concentrations have been
established for AST using the automated BACTEC MGIT 960 system (aMGIT). We have
evaluated the BACTEC MGIT 960 SIRE kit for AST of Mycobacterium tuberculosis to
isoniazid, rifampin, streptomycin and ethambutol. Also we compared the results with the
proportion methods on Middlebrook 7H10 agar (7H10), L-J and Ogawa egg, and the
manual MGIT system (mMGIT). Overall concordance rates among aMGIT and the
proportion method on 7TH10 or Ogawa media were 98.3% and 96.9% for 4 first—line
drugs, respectively. Rates were particularly high for isoniazid and rifampin between
aMGIT and 7TH10 (efficiency of 100%). On the other hand, overall concordance rates
among two egg media, L—J and Ogawa were 99.9%. Agreement between aMGIT and
mMGIT was high for the AST to isoniazid and rifampin, but lower for the AST to
ethambutol (90.9%), which relates to a lower specificity of mMGIT. The mean times to
aMGIT and mMGIT results of susceptibility were 7 and 6 days, respectively, contrasted
with 3 weeks in TH10 and 4 weeks in L—-J and Ogawa, indicating that both MGIT
systems have the potential to consistently meet the turnaround time suggested by Centers
for Disease Control and Prevention (CDC) of the United States. These results demon-
strate that the fully automated BACTEC MGIT 960 SIRE system for AST is useful for
rapid diagnosis of drug resistant tuberculosis.

*T204-8533 HEUERIAMEHIARIL 3-1-24 * 3-1-24, Matsuyama, Kiyose-shi, Tokyo 204-8533 Japan.
(Received 20 Jun. 2001, Accepted 8 Aug. 2001)



658

Key words : Drug susceptibility testing, My-
cobacterium tuberculosis, BACTEC MGIT 960
system, Proportion method

OB ET6E F10 5

F—7—X . FHEZERER, BEHE, BACTEC
MGIT 960 ¥ A5 &, Mk

i8I

1994 4R 1 1 FURMEIERE (WHO) & EIRSESHEMiR BT
Big4 (IUATLD) (dHR A CHAIRMESE 0T —
NATUAERBLEZY, ST TICE1H (1994~
19974F) L4 2% (1996~ 19994F) 2SHE Iz DY,
F=NA 5 Y ADREED S FHIT R ARSI R
bNBZE, AV=7YF (INH) &V 77 vEY Y
(RFP) O Mt % 5 L - S HIM S OB E O
BV HIESH ) R R A REEIC L Tn B Z LD
W2 o7z,

B R GEET) L TREURBROBRE L BELICMS
ZEREETH L, KEOERNETF € 5 — (CDC)
IR E AT 28 B LN I 37 R 2 MR BR O & R
FHELEICHRETH LI BIE LY, HRTIHEL DK
FIBRZMREBRED VSN T WA D CDC OFIE % i 2
¥ 5 T EE % A5 BACTEC TB 460> A
FADHRTH o799,

JE4E BACTEC TB 460124t 4 5 JEs s s o
A7 5T % Mycobacteria Growth Indicator Tube
(MGIT) »B%an7z, FiEMGIT (mMGIT) 13#&
AR S OPIEEH 48 1019 B X UL o A
ZHERER 116 ~20) |2 FNTH D Z L DS L DRFEH S
HoIZhotze TRE, HEMRIMEB LMK
BACTEC MGIT 960 (aMGIT) #"BZ &, EE 4 41
OB RBROLIEREIRE SN2, OB
T, aMGIT I & % BR5HEREA% O H R R B D
BEE I PV y 7 TH10 EKEH# (TH10), NIKE
WEZFZL— NV Tas Ly ATV IIEH (L~
J) BV AHRES XU mMGIT & L7z,

MEELUHE

1. #EMHE 5 BERR

T4 DIEFITE/ X7 — > %580 121 Bk FRERL B B R 55
HERR 2 BFZEI IV 2o MEERR ORI - FBICIX T ¥ 27
U — 7REMEERE (BREE), StMPB64E) s 0—
FUBEERAWAL A 7 u bS5 T7 40— (Fx
Y7 TB, X7 +y - Fav¥xrVy) LU DDH
<A ANy T T (BEEE) ¥ Hwi, FRRKRE
HRBROERERR L L CORE H37TRv (JATA11-01)
R,

2. BEEEORAN

BEREH 1540 nm (BT AHEE (OD) 480.1 12 F5&E
THETIFNVT Ny 7 THO WA TREE L (2
DHEE X McFarland No. 0512443 5%), ZOH
WETRTOEAEZERBROBWER L L THW,
3. FHIEZMERER
(1) aMGIT

BACTEC MGIT 960 SIRE * v b iz BBL MGIT
TmlFa—7 (DESHTF 2 — 7L k@), 4BOEHA
(SM, INH, RFP, EMB) ZhZ N O HKEHSE NN T
VBIUOADCH ) XY bhoBRENRTNE, &
KERIRNA TV A ml DRBERGKEMZ BFEL, £
FIEH L L7z, BHORBRERE L Table 1 ITR L7z, T
ml ® MGIT F 2 — 742 0.8 m/ ®» BACTEC MGIT
SIREH 7Y AY bE01ml DEFBEHEEZMZ, B
B r Lz, BRZEUF 2 — T ~\OBHEDO 2D IZHIK
WO EBAEKT b AP EER L 720 MBS 2—
TAOFEHED2HIZ, 1:5 FHPHE S 512 1: 10048
L7zo SEHIFEHC 1 5 FAHUR % A BREE#IZ1Z 2> 1: 100
FRWEO0SmIBHE L, ¥y v 720, BEEMNZ

Table1 Drug concentrations used for susceptibility testing
Drug L-Jd Ogawa TH10 aMGIT mMGIT
Isoniazid-low 0.2 0.2 0.2 0.1 0.1
Isoniazid-high 1.0 1.0 1.0 0.4

Rifampin 40 40 1.0 1.0 1.0
Streptomycin 4.0 10 2.0 1.0 0.8
Ethambutol 2.0 2.5 5.0 5.0 3.5
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Table2 Comparison of drug susceptibility test results measured with

the five systems

(n=121)

No. of isolates with the following results®.

Drug

TH10 S S S S S S S R R R R R
aMGIT S § 8§ S S R R R S R R R
mMGIT S S R R R R R R R S R R
L-J S R S S R S R S R R S R
Ogawa S R S R R S R S R R R R
INH-low 57 4 60
INH-high 69 5 47
RFP 76 1 1 43
SM 0 2 5 1 2 1 40
EMB 77 7T 1 1 38 3 4 25

27H10, Middlebrook TH10;aMGIT, automated BACTEC MGIT 960 ; mMGIT, manual
MGIT ; L-J, Lowenstein—Jensen ; S, susceptible ; R, resistant.



660

OB ET6E F105

Table3 Accuracy and reliability of the aMGIT or mMGIT
systems compared with the proportion method on 7TH10

Drug Sensitivity Specificity PV-R2 PV-Sb Efficiency
aMGIT
INH-low 100 100 100 100 100
INH-high 100 100 100 100 100
RFP 100 100 100 100 100
SM 97.6 97.5 95.2 98.7 97.5
EMB 90.6 95.5 87.9 96.6 94.2
mMGIT
INH 100 100 100 100 100
RFP 97.7 100 100 98.7 99.2
SM 100 90.0 83.7 100 93.4
EMB 100 86.5 72.7 100 90.1

aPV-R, Predictive value resistant, ® PV—S, Predictive value susceptible.
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