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A new rapid M.tuberculosis detection method, the Gen-Probe Amplified Mycobacterium
Tuberculosis Direct Test (MTD), which allows direct detection of M.tuberculosis in clini-
cal specimens by amplification of M.tuberculosis ribosomal RNA (rRNA), was evaluated.

In the present study, MTD and conventional smear and culture examinations were per-
formed on 225 sputum, 36 pleural fluid (PF), nine cerebrospinal fluid (CSF) and 41
bronchoalveolar lavage fluid (BALF) specimens.

Among 225 sputum specimens from 132 patients, 20 culture —negative specimens from
14 patients and one specimen which was culture— positive for M.fortuitum on Ogawa’s
egg medium were MTD —positive.

On the other hand, there were 6 M.tuberculosis culture-positive but MTD — negative
specimens from 6 patients. The amount of bacilli in all six cases, however, was very few.
The sensitivity of M.tuberculosis detection by MTD, as compared with Ogawa’s egg me-
dium and MB—Check, was 93 and 92%, respectively, in sputum specimens, and the speci-
ficity of MTD was 80 and 85%, respectively. Taking into account not only culture—
positive specimens but also MTD—positive specimens from patients clinically diagnosed
as active tuberculosis, the sensitivity and specificity of MTD were 93% and 99%,
respectively.

Among 36 PF specimens from 31 patients, of which 20 specimens from 16 patients were
clinically diagnosed as tuberculous, only 4 from 4 patients were culture — positive for
M.tuberculosis while 7 from 5 patients were MTD—positive.

% From the Department of Internal Medicine, National Higashi-Saitama Hospital, 4147
Kurohama, Hasuda-City Saitama 349-01 Japan.



574

WO OBETLE $£105

The results of MTD in 9 CSF specimens coincided well with those of MB— Check, but
one MTD—positive specimen yielded a false—negative result with Ogawa’s egg medium.

Among 41 BALF specimens from 39 patients, only one was culture—positive while one
culture — positive and 7 culture—negative specimens were positive on MTD. All these
MTD—positive patients were later verified as having pulmonary tuberculosis either by
transbronchial lung biopsy and other examinations, or by the clinical course of the dis-
ease, particularly the response to anti—tuberculosis drugs.

Inconsistent results were seen in 21 sputum specimens from 15 patients, 4 PF specimens
from 3 patients and 7 BALF specimens from 7 patients, all of which were culture—nega-
tive for M.tuberculosis but MTD—positive. None of these patients had any clinical find-
ings inconsistent with diagnosis as tuberculosis.

It was noted that MTD was very useful for rapid detection of M.tuberculosis in spu-
tum as well as other clinical specimens.

We observed the clinical course of 20 pulmonary tuberculosis patients by monthly ex-
aminations of sputum, using smears, Ogawa’s egg medium, MB—Check and MTD. MTD
—positivity rates fell down in parallel with decreased pulmonary tuberculous activity.
During the clinical course, out of 61 MTD —negative specimens only 4 (6.6%) were
culture-positive for M.tuberculosis, while out of 63 smear—and—culture—negative speci-
mens 6 (9.5%) were MTD—positive.

These data suggest that MTD is useful to assess the clinical activity and course of tu-

berculosis.
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Mycobacterium tuberculosis, SPCN
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WS N BOERRB CTHBEREICRE S KK
205Ktk (1324E61), MaZk3eiktk (SLEF), B OBk
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choaleolar lavage fluid, BAF BALF &BE¥) 414
th (395ERI) EXHL Lize TOFICIEEEE MTD %
WAT L7 R D BTN T 5,
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1. B3k - BB

Bk 254 F75 228K, HAEICLDBHER
H%4To72, KIZNALC—NaOH # (2.94% Sodium
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3. MTD #lE"™

HiEIZ rRNA #8889 & L, RNA K& DNA KV
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MEER
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2 MB—Check & MTD DB (H5k225%4%)

/NS ® K MTD MB—Check ® MTD
—123 —114 _ —115 —107

- 46 | 1793 | 4732 BL | 115 | + 24

M .tuberculosis 54 I }15 I 53 M .tuberculosis 65 ; Elig ; 6(5)
+ M.avium 16 - 12 — 16 M.avium 15 - 11 — 15
complex + 4 + 0 + complex + 4 + 0
— 0 — 5#1 — 0 —_ 3
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3 - 2 - 2 o - 8 - 11
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£3 MkoOBRERE (36HEk) T4 BHOMREER (9BE)
INIIE A MTD AN * MTD
B | and/or Bl E ¥4 | and/or A E
MB—Check + - MB—Check + —
S M.tuberculosis 2 2 0 g M.tuberculosis 0 0 0
+ 2 NTM *? 0| 0 0 +0 NTM ** 0f 0 0
-0 0 0 0 -0 0 0 0
9 M.tuberculosis 2 1 1 49 M .tuberculosis 2 2 0
—34 NTM** 0f 0 0 -9 NTM ** 0f 0 0
—-32 32%2 4 28 -7 T#3 0 7
total 36 7 29 total 9 2 7

# 1 :/NIEEH, MB—Check DRV iEWTihr—FT
MBE R S HEE (+)
# 2 :non-tuberculous mycobacteria

#3 REErTBESNIREE &

%5 BALF ORERE (4144k)

AN B # MTD
¥ | and/or 7 E
MB—Check + -
I M.tuberculosis 0 0 0
+ 3 NTM *#* 2 0 2
-1 1 1 0
49 M .tuberculosis 1 1 0
—38 NTM #* 11 0 1
—36 36 6 30
total 41 8 33

# 1 :/NIEH, MB—Check DR id 5 WidwnFhr—HFT
HRBEFREB SNHE% (+)

# 2 :non-tuberculous mycobacteria
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4) BALF (3%5)

B CHBEIEH S L7z 1AL MTD b BT
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negative, AT SPCN & B3 ) %2 MTD Btk DRk
BRI L7, 33T NTM 28 & vz 3 ik
Fehd MTD EBETH o7z, £ LS D6HRE
W, DIETNCHE & D BBEMEA SN TV ER, 5
VIZEMRET R, REATR, (AREE R & &) BRI A
ML BT S NIERI A b OBEY 14D D, HH 6
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2. BEERTEMEBEMEL>D MTD BHAIZOWTORKR
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(+ 2 colony) DRI STz, BEBIUHEEE BEO
10818 & U M fortuitum L HIE S N7z 1 BIOBRKE &
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ZOHRTHEAYBELTC—EOBEE KRB ST,
MTD BtEER L7 1 R % 2RY %,
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3) B W

BETE 9 MR (9ERI) FRTUIBWT MTD DFERIZ
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SRS CREMERIIR R % £ o 72 2 SEFIORERIZ BT,
MB—Check 13 2 fl& b RGN TH - 72775, MIT

F7 BRIBEREMERMESD MTD BB (FK)

% #l ?ﬁgﬁﬁf SERATE L B L - B
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T oM
SEBILG %% - . é}%gg@m DEEE (+)
SEBILT %% BEHE g WSR-S AN, PSR (+)
FEBIL8 %% p—— . Eﬁ;@%’ WAL — SRR (+)
AEBIL9 %% BEHE AR g;ﬂﬁg—? Y7 Ny ABEMI, WHE (+)
FEB120 %% BENE lonf  ATHERLY Gallky 9 % —HHE (+)

W 1BIDORBBEETH o7, MTDICE-oT26L bR
BIZREME L B L 7

4) BALF

SPCN T MTD Btk 1 8ix % it 14 > 18 1 55t B
HOBMBETH o7z, BB L URERL HICKEMD36
Wetkeh 6 itk (6 5EWI ; %8, AEHI15~20) S MTD T
BHEERL (F5), CO6EMDHI L, Fl@z@EL
THEETREBEN—EIRE SN2 o7z 3ER % BR
T 5,

FEFILT : M.N. 407%, B,

19934E 2 HE L D EEEEH D, ZOHBEHHBEL
7278 AEEXZZ LA L, iRe L THEELS
IR ERY, BREKYUREY R L, Moy
T9H 6 HABRLZA, BERETIIEKEIIRE SN
Lholz, 9 BABREXHERE L T &, BALF
IR L D IR TH o B MTD BB HTH ),
FECHERTL 5 v 70y ABREME & CRFES
RERRD120, ik LB E Nz, ESEN%
Bz X NEFCEE LB L7,

FEBII8 . H.S. 4T %, B,

19944E 5 A X ) RB#, BWE R UL R L7
M X MEETHAMICERAZ 4D HEL2ED, WEH
DT 6 A 3 HEBEICARBE L 720 WEHRMRARIITHRYE
BEOHRE 2B SNz, BWEREOKERITTITEREK
BELLBMTHo772720, I AUHREZERE L
17&N72o BALF ® MTD 2SBHTH b, HREFHIC
DEBICFBELEVERTH o7z, BALF OEELE
HWTH o727, HREKEOMEIZ L ) IEAICHEL, &
RARE L bRl L BT s ni,

FEBI9: H.Y. 43 5%, B,

199448 7 A L EORMREBRE TLURRICARK L7,

EHERETRARLHERIEONT, KRELHFREZ
fT&N7z, BALF OBHEB L URRIIBETH o 7227,
MTD #BteTH o7z MIERTIET ¥ 7NV AREM
fad X OB L MRS IE 2 SHERD, —IRIZBREERE
o TH ) REENIC M L BT S Nz, File
FEOBREIT LY ERIIERICUE LI0ABHLRR L 72,

3. BETEBEEM 2> MTD BEFICOWVTOR

&

1) W% 3%

INITRBEE YYD MTD BRI 4 Btk (4 5EH])
BIEELE (F1), BHEBES 1 HRE (Gafftky 15),
BHREE SBRETH D, VTR LEEET (+2 ooy ~
1+) OAEIEFEBITH o 72, /MIEMET, MB— Check
W2 X o TREESBRE E 722 MTD Bl TH o 72 2
Bk (2 ER) 13, BIKEED 1 BEE Gaffky 1 5D
1BRETH o7z,

2) K XK

BEETHEBEIRE SN 4BED ) b, 1 REDA
MTD BtETHh o 7258, FOBED MTD IZBiF 51k
FHHHAEIE22, 381RLU & cut—off f (30,000RLU)
WEVEER L7,

3) B ®|

B TR ERETE T MTD BBEHIIED b e d o7z,

4) BALF

¥ T NTM 29 & iz 3 Bk (M.avium com-
plex 2 BifE, M.szulgai 1 Bfk) X MTD BHETH o7,

4. REREEYICHEAT L 7o O MTD REKROHER L
HRPRAEE 12 B3 5 RET
FTTIHERERB SN TV RERNZED, M TY
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I B # MTD
##K | and/or
MB—Check + -
+22 21
+30
-8
+12 9 3
—T5
—63 6 57
105 105 44 61

#1122 Tla/hIEH#, MB—Check DB Fd 5V ik h
h—H TREEEIBRE EN2EE% (+)

BRI ABE L7220/ B DV TREREI ISR O BK, 53
B LU MTD REZ T L7z, 20fEH O EREBRK
(%(9) THRETAL, MTD BHO6IBRES, $ET
REEEBE ARE (6.6%), 5 BANIBEIEDS I
28tk (3.3%) Thotz, TN 4REDARIIEHRE
HAT 3 MR, Gaffky 1 525 1R VT b L EDEH
Tholz, HICHHEKS L UHEL b IZBEO6IRED
L 6Btk (9.5%) HAMTDBEETH o7z, Thbidia
WPIGEE L VEME T L 3 M AKD 1RIK, 4 W AKRD
28k, 5 kD 284k, 10 4 %D 1 RETH 72,
BEBLE 5 1 AR ULEC MTD O 2B 2R L7z 3 iE
Blid, whb ABERARPEFICHY, »OERTH

10,000,000

1,000,000

§ 100,000
£ 300,000
8 .
3 10,000
® X
k|
]
1,000
100

10 &

0 1 2 3
Gaffky 5 3%

4

579

TIEDBVIIAY) 3DEEFTH o7z,

0B 15612 oWV THRZERGBK | FRICERLZEZ
%, B, ¥, MTD LT RTHEZRHIIEETH -
2o

375 EO&E B % B KT SPCN 2%, /MIITI12
¥k, MB—Check T 9D b8, £hEhll
BAAB LU IBREIE MTD BETH o 72, T DIEHE
RTIHEREIEIHETE 2d o225, MTD 2 v
B o THEBHLAESNIRETH S, /MIT
SPCN 7 MTD Bt 1 ¥4k MB— Check Bt T
BWEETH o720

5. MTD OEEHIZDOWT

W% % 225 B kv MTD Bt D 84 B fR 12D\ T,
Gaffky 58I RLU % 03B &#ic 7y + L7
(B 1), Gaffky0—3 F D% A&, Gaffky4—9
FORKEE BEL L THIMENLELTo2LIA, A
BEAMBAA D FEIE1,459,596+756,754 (S.D.) TH 1,
B B4R DF131,679,827+613,636 (S.D.) THEH
FICEBEZIRDO R o7z (H2),

F-MTDFy Ml LB Y PO — VoK
REFIEER L, RLUMEZHIE L, BEK3IRED
RLU f#i32,436,743+43,717 (S.D.), 1,000f% & 3
Bfko RLU fE132,397,448+99,760 (S.D.) T& b,

cut-offfili

4 RLU

56 7 8 9

1 Gaffky 585 MTD fIEMEDHH (N=84)



580

2,500,000
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1,000,000 -

relative light unit

500,000 A

(5 p<0.05
NS

AR

BE
Gaffky 0-3  Gaffky 4-9

N=42

N=42

2 ABEBEICBITSMTD HlEHEOLE

MEHEICEREEIRO o7,

%

=

1. BEEREL LB EDO MTD OES L URR

HizonT

WEBE2258E T MTD DEES L HRFRMEIC DOV T/
Jil3 & O MB—Check & B L, &5 ICAR—HBlIZo
EBRIRE 2 MA B RERYT (K10),

/M@ B MB— Check DWW Fhh 2BV T
BAHR I S NI L, MTD o B 1263/69 TI1
% THolz, BEETHEMENIRE S N6 H 6 Mk
PSMTD BHCH o 72 72 D BIEEHO1% & % o 7255,

WOEETLE B105

BOBETTTIERLTEL, 20 6BEITTTHE
R ORI TH o772, TNHHMTD TREZRLZ
BEREIZOWTIE, EFMEDEE, BEF O inhibito
rO0 OEBEFTHD, HENIHEIRESTIC 8
AL TRV L R L7z, BERBIEEORRD
BHETH-TH, MELEIREFIZEINTVISEE
PHEETAHILIIFEEITRETH S,

- MTD ZBRS Y, #HERMIEBELBRRICIEE TS
BICHEICRIEIC S B O AF contamination &R &2 & 5
BEEORETH B Y,

Weik22ok kR (1325EH) W, HEEEM T MTD B
oA (16ER) Boohiz, ZoLplidE
IREBEIREA SN TWERTHY, Z0IFEALED
BE, BViEH HVITRIE L TRES WAL D5
ETEMEIRB IR TV, TR THERMLLZ
#icHHHMZRET MTD M %R LERMIE, »
T BEEMER H 5V IISHREIREALOEFITH -
72 (£6) MEBLUVHRKBER L2 EORIT LA
B, BERBIUERL IBRBETMTD 0AEEERL
TRk, BRETIRR (EOKBKEIRERIZE
NTWdbDLHEELL, ~

MTD O EME I/ E OB TIZ80%, MB-—
Check & DHETIZ85%, /NIl and/or MB-Check D
EREHBTHE8T% TH o7z, FELDOMEIZL S &
MB—Check TOBEDKHFIL/NIEEHICHANERICH
FTHDY, MTD ORRMEIZILE T HFREDOBREIC
o T ERTAEBMMPFRD SNz, Lizd > TMTD
D RMABO~8T% L&D o 72D, /NIBIVT MB—
Check 2L MTD OREESE V20 EE R 72,

+10 MTDORBE - BRI T 25 (BHE2584)

INIBEH 2 )
NNEE#L*Y | MB—Check and/or K+ EER S ¢
MB—Check
+ #2 — + #2 — + #2 — _+_ —
I\%I + | 50 34 60 24 63 21 83 1%
D|—| 4| 137 5 | 136 6 | 135 6 135
Bl o4 171 65 160 69 156 89 136
B 50/54 60/65 63/69 83/89
- =93% =92% =91% =93%
137/171 136/160 135/156 135/136
TR =80% =85% =87% =99%
# 1 /NI B 3BT/ (=) & LTRE
#2:2CCREBEOAY (+) &L, NTM MR Eh7-854113 (—)
#3: 2T/, MB—Check DR A& 3z hh—F THRKE R
EhHeE (+)
#4: (ER43OEETEERUHOHE) 5k (MTD B D BERMICHEK
ELBMEShLEE) £ (4)
# 5 :/NIBEH T M. fortuitum DR S 7Bk
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BEEUETH-TH MTD BHT, 2B 2HKRH
CEBHER LS LERANEZEO TRIE TS &,
MTD DREHEIF93%, HFEMIFN% TH o, HEMED
100% & 5o - BEROERFBIZ1IAITH 72, £
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