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Evaluation of microscopic observation drug susceptibility assay in detection of Mycobacterium
tuberculosis in diagnosis of pulmonary tuberculosis with negative sputum
FU Youhui ,ZHANG Shu ,CHI Feng ,L1 Ting ,FAN Yanhong . SHENG Shuhong
(Department of Respiratory sShanghai Seventh People’s Hospital s Shanghai 200137 ,China)
Abstract ; Objective To evaluate microscopic observation drug susceptibility (MODS) for testing of myco-
bacterium tuberculosis brocho-alveolar lavage fluid in diagnosis of pulmonary tuberculosis with negative spu-
tum. Methods

culosis (TB) patients of the Shanghai Seventh People’s Hospital in January 1,2013 to December 31,2016 were

Mycobacterium tuberculosis in 150 brocho-alveolar lavage fluid samples collected from tuber-

detected directly by MODS, comparing to the results with Lowenstein-Jensen (1.-]) method and Ziehl-Neelsen
(Z-N) method. Results By the MODS, median culture period were 11 days (7. 5,18. 5). The test results of
sputum sample by MODS were highly concordance rate with the results of L-J. If the results of I.-] was the
golden standard, the sensitivity, specificity, positive predictive value (PPV),negative predictive value (NPV)
and accuracy were 83.3%,65. 0% .54.3%,88. 6% and 71. 1%, respectively. Conclusion MODS assay could
be used for rapid detection of pulmonary tuberculosis with negative sputum,which is a new method with rap-
id, simple,inexpensive and other advantages.

microscopic observation drug

Key words: Mycobacterium tuberculosis;  brocho-alveolar lavage fluid;

susceptibility assay

Si e e E NS ERE R w2z —. K
N R R e SR RSIR I 8- A s W 1L
73.5 %0 Wl HE R X 2 R A R A A R IR K
P A RS W, XTI S 2R i R A T
Sy EERERN . A I R (BALE) 2 1
S B X R N AR A B M B I B U — o
() TG B A B R 7K IS TR SR B A il 6 R T AP W . X AS
25 5y BR WUER T 1% JC 5% 1 B AR (AT 4 SRS B Il T
VEA S B30 o kbR AR AR AR AT DU S5O o o R R A
s, I B SR 2 ) ORI 4 R (MODS) 2
AT A SR 1A B — b B B4 45 A% 0 AT R T R HL 4
P | A R AR RS AT . ARBFITE MODS
o7 FF TR BA i 45 A% 8 3 i 90 0 R P 45 A% o AT B

VT B R 45 W 0 e W 29 G B 0 B R
e (0390 0 0 8 ST RF L O %8 FAE B B 45 o
F W DR B 4 0026 47 . S0 45 AR F
| ARSTE

1.1 — %R g 20134F 1 A 1 HE 2016 4F 12
31 BARBE S BORHTIS RS 10 90 {91 1 B i 2% 1% 58
4 1 R W A » BT 60 P W £ i 19 A I
2510 T AR S I
S AR 55 26 0 QLW VA AR . 3L o B 2
LI Al 2 IR 45 0 I R 746 ) AT
12 AR ATRE TR (PNB) I Sigma
T AR 5 7 0 0 PN S0 25 ) V£
0.1 mol/L AL F L 0. 1 mol /L ¥ i 4

PEZ B AT A ), F206 BRI, 322 D Al 0 e e 5 2432 W B R D T BT



BB EF5 K 2018 4 12 A% 15 % % 23 3 Lab Med Clin, December 2018, Vol. 15,No. 23 * 3513 -

pH % 6. 5; I JC i 28 1 /K I L 5 mg/mL A0 RIS
R BB A0 A RO TG R R AT B A B
—20 CORAF . BT HCHS S 5 U5 S W A o 45 LU A B T
B2 5T AUSE N 800 png/mL(BIHKE M 1 600 pg/
mI) B TAVEW . WA 353509 T ¥ 8 Middlebrook
THO( [ 25 [ Difico 2], & # W7 OADC (Jly
B Becton Dickinson 2Y#]) . Bl B & 10 % & 35 %551
() Middlebrook 7H9 ¥ {4 15 7% 3% hy b W . H AR AL
B RRCSCERL2 T T . B FQHE 95 56 A e o o
(L5 W LR E KRR H50 . MTB AR
bk (H37Rv. ATCC 25177) Wy [ [ 5% 1 i {5 3% o o0
FIT A A A 35 8 B 4 B8 (XDS-1B 1 IR 6 L X3 A
FRZS WD D 24 fLAH L35 52 Al (TPP, B L 1)

1.3 Jiik BEDM BALF AR ACRE Ik T ARl 4
B B RES CT BEokE, 3k 45 32 A8 il B 22 380 A hy
WEVERY AL B AR5 10~25 mL A= 3R /K o R4S
BT\ SR W B B AR N BB A 5 AR Rl e B (s )
g 25~100 mm Hg) 5] BALF . BbfefEnl
DA S HEYE 2~3 W U8 BALF Jy 15~20 mL 245 .
1.3.1 MODS #5553 4 150 {51 2 35 il 60 98 e W Ak
Fl5 Y b B (J7 2 WSOk S D e UL TE - FH WA 85
FRPBE 2. A 6 mL A RIEERE. 2 H
MODS £ AR BEAT R U IF [7) 25 4 FL 40 Fh 22 %0 (G 85 97
ATIE RS . BRAE QNN AR B 24 L 40 J 55 55 M
A8 o Y R WA A g AR D A N Y 24 L 4 i
R 3L & 11 AR AL 11 A2 50 L S 2 AT M
XFRESL . B SR 0.4 mL JCTR AR BE 575 4 A
11 ARM AL AE 1L A SR S A A 0. 4 mL
Bc il PNB AR s 76 2 A B AL i A 0.4 mL
M TR AREE F2 36/ 0. 4 mL JCIE A Bk K, SR B ¥
0. 4 mLL fili 0 JE Y YR RE AR DT U B 1LY 43 ) A 21 A
FLANEE AL P L TR 5 T e Al % )L ik R B R4S
N 8K 5 G 1 A RS R AR B 37 CC R AR N E
1TRE S AR A I 09 5 3 Rk 5] & 0 Sl 45 i
TTUEECX10 HEE, X 40 W) » B RULEE 1 IR 56 15
KIGERWES 2 YK, B 40 RE5HR, AR LA
W B ROREE W A K B4l R . % PNB %5 £L JC 40
B AR ML Z AR AR A MTB A A K I L &% &
PNB % 571 L P 34 U858 1) 52 2R 5 00 A K 1) 40 1 DU 3
HIREAS th A7 4l MTB A K5 7 %5 ) L Rk i L 9 33 R
NS 1) 522 2R 45 R4 A A 1 A 5 D) 1) DA G T L B S
L FP R B/ S AR AU AT PR Y 0 R B A,
PURR G 50k 25 3y FH A 7T B BT i R A R TE & AR 45
R AE MTB; Gt e Je €0 0k R 45 A B 0 AT ) i
TRFEA Y TE A3 BT TR AE S 5 0 9 ) e FL o 300 40 7 A
Ko FIWr s e o BEHEREAS K L H37Rv Sy Ji 28 #k
(R 2 WaCHk6 D) .

1.3.2 DREFMEE ST H S I 3 Ve
FrA<0. 1 mL JTE R R T2 IRIG SR AR m b o By

PRAS R I $E R e 2 OB R R 3k .1 % PNB &[G 8%
FE 5 (PNB 2599 £ 0 500 mg/mL) K 1 57 & WEWy-2-
R (TCH) B I8 92 3L (TCH 24 ¥k £ 4 5 mg/
mL) bl 37 “Cl A I & . BAR 7 1k i 4E S BRCSS #
IG5 12 T S 6 25 4G I R RE D BRUAT .

1.3.3 URAPURRY A I B 35 Bk B i VE Pk W
0.1 mL, T3 R 1E W A M 2/3 rf g kb 35 59 % 3K B
10 mm X 20 mm 77 45 % [5 J 8 358 00 A o o v 348 80 ok e
BHARTEE TR Y, AR Ty i 84 2 (S
F 9 12 W7 52 56 2 G 0 LR )L AT

1.4 Ziteghb s R SPSS17. 0 84X Bods i 17
AEEE AR A5 AR T TR LA A 5 R Y A3 3 B[R]
FELM(Pys s Prs) J36R A1) LU R FHRRRIRE 35 . 14K
GERMLE B R AL R o° KB B Fisher's
WYIRE R, DL P<<0.05 HESASH#2E X,

2 % ES

2.1 MODS 5% [C#3% 5% Br  BF i) lb i
MODS X} 150 fi] £ 2 il 11 3 Yk br A< tf MTB 47 K
W, BHAEAS H i) 2 5~28 d, s fr i k[ 11, 0(7. 5,
18.5) Jd, 1fif & [Q 15 752 5 K M Bsf ] oy 12 ~48 d, iz B
] & [20.0(14. 9~34. 9)]d, MODS # I B} [&] 45 T %
KR IR . EZR A G %8 X (P<<0.05),

1 MTB $4E M RAK G4 (X 40 9138

2.2 3R OFIREINAE R AR 90 BIG R RS R e
IFI I 235 A KB 3 1 it 9 R VRRE AR L LR Y A TR
% F REEIRIE e MODS £l (1) MTB FHA%E 4351 2 20
W) (22.2%) .30 $(33. 3% Fl 46 ] (51. 1 %), BHPEFR
Fi 22 A G2 3 X (5 =16. 68, P<C0.001)., 60
B 5 A% 118 il 3505 95 i B A il 6 VR 0 B0 A RS T )
BHAE S 4% 90k 2 4] (3. 3%) .2 5 (3. 3%) F1 1 4
L7V AR AR ZE R LG IT¥E L () =
0.54,P>0.05), 90 ]Il K #4 12 S o B Ml 45 1% 18 &
it 7 74 Y YRORE A ) R 25 SR R B MODS 5 & 452 % [
B Feph gE AT A R T 1%, U DL B G B 5 ok R
BRI MODS #3l MTB ) 2 S A 83. 3% (25/
30) S 6520 (39/60) ( BH M M {H (PPV)54. 3%
(25/46) B BAE (NPV) 88. 6 % (39/44) | 1F #f 14
S 71.1%(64/90) ; MODS 5 % [ 85 57 1k 25 R b 17t
B ESHHI 8L () =6.52,P<0.05), MTB



- 3514 - I E¥5IEK 2018 £ 12 A % 15 %% 23

Lab Med Clin, December 2018, Vol. 15,No. 23

TE AR B 37 3 b AR KT 5L B ARG R AE 1 2OIR 25 R
K1,
3 i it

R il 25 A 2 4 3 W R 1 R B R A A
MTB ¥ B P 04 il 45 4% 58 & . 76 3% B il 25 4% 8 3
L 50 ~T0% MR E ARG Z5 4% . a1 5 B G
Si AR kA MTB, Wb e M2 W= 4
PRUE”, 4512 Wi oK R AE L IR LR 5 & A2 iR
2EIA RIE B B XREAN A B E R I T &
U D HEL A AR S ok — E A fE . .
A % B B il 235 A% 10 AT PR v A M i T, — BRI
RAT Mz —, SLhr b, 258 mERE,. LEXL
I PR 2% UL 1) 45 A% T AR B 5 IR N R B A7 2 MTB, X
Pt Al I QAT T OR3GO T = S TI= N
AETE TS 00 TR BH i 45 4% » 2 BR SR R B0 ik R
AE R BR A A BEAT B M 2. . DRI R IO B 45 4% R
S — [ 2 A S T S A R AR R Y
FRGE . AL, 3R PRk | BRER L Ry S L o 1 45 R Al
B 2212 W AR L T B I 45 A% 2 A 8 BB o &
B . 2000 4 AT WF5T H HESL T — Fh gl A0 40 A
295 W B B R——MODS, 38 3 8 B 5 X MTB
F14) R I P 2R OTR 65 A 1 AT ORI L SR R A2 e S A MTB &
K R EA P N B SEE. M LA
TF 5 45 JEL 45 A% 05 RO e 32 W S L B 0 R
A,

AW 5E 8 i B MODS & il 32 #E vk W
MTB, #3518 B W 45 4% 19 12 W7 0 16 B P A0 A 56
SCHRER A o AT 5 2 5 Ml 34 V0 Vb TRRE AR R A
(DBALF Sl i3 3¢ S8 5385 T 1 2F B 7K 0 1 220
AR A3 L 2 BRI 3 B A (ELRE AR A K 8 40 1 s T
H— @ FEBE b B G T 0 MR A0 B 0 bR AR A 75 Y5 (2)
X F 3B AN B 2135 19 3 v 5 AL, BALF W] AR 48 5%
QBRI AL E 3 RS B T A R K e
B VE R - 78— 8 F2 B b o] H o v s kb 45 AT T
XFEREINFEAR MTB 3R %; (31 XA B
AR e AT E L 5 R A R SR
M mFEAS MTB 9 RTHHER . ASBE S0 A B T A B
BF il 25 2% 201 £ 35 912 IR A o 350 7™ 4% 2 B] 2001 4 4
[ 2 22 G5 A5 27 o 2 T A2 04 T BF I 485 4% 14 32 I b o
PAT B AT B g n] {5 BE A AT be kY . B 4L R
T U T R VR E AT MODS £ I 1 [ B 3 % B 5 4%
G5 WP IR Y €0 05 A AN B R B % vk O AR 4% SR 0t A7
T H s, W 9T 45 R K B MODS £ I0 Bl i 5 vt P
MTB fy FH MK R 3 & TR Rk A R 97k
(P<C0.05), % [R5 5 75 2 H AT A A & 1 45 %0k 12
W7 I A bR E T 0 LB Sl B AR o, MODS 3k A 84

0 114 R BHUEE (83, 306+ EL A fYy B P A o 25 G )
[ Fp 7 550 4 5 B2 15 WAL USIMBI 251 2 38 Y %5
A EC A ARG AT RE 508 T A i 3 E U OB A 2ROk B R
I I ) T B il 45 R A O H e 2 i i 96 T ok v
ATREA KA SE AT AE - B A0 S B

Zi BT ik . K MODS JI T il 30 9 3k R A
MTB (i 2 303U B2 AR L o s it it A7
(AU RE RO O A S G ST YR 9y 7 )
MTB 58 A I B4 75 5K b A 3 G 0 ) 2 335 - P9 ot
T AR DAy T D il 45 % 240 < RO ARG I 4R T ik 2 — L
RS SIS

S % ik

(1] ERBEE L BRI AL 45, 2010 4F 42 [ 55 145 B I
Ao R R A 4 5 LT ] o [ B 6 A 355 2012, 34(8)
485-508.

[2] MOORE D A,EVANS C A,GILMAN R H,et al. Micro-
scopic-observation drug-susceptibility assay for the diag-
nosis of TB[J]. N Engl J] Med,2006,355(15):1539-1550.

(3] & 3CHE ., H1 8 S WAMEE WL 245 W SRR R A T e R e LA
S5 %912 W R 24 M G DN e i) B T (D). v 48 T B IR 4
#,2008,42(2) :134-136.

[4] WhARPRE RN &R ARG Ffe /L] .
v 92 & R A 2 . 2013.20(2) 1 7-11.

(50 b [ By 5 W 2 B it %2 b 2% 04 2. 45 B0 12 W7 S 30 & A
MAELM . db st b [ #0 S0 i AiAt , 2006 - 13-37.

[6] T4, A H A . T35 - 55, 0 088 UL 5% 25 ) Bl et B R R
A 55 B 43 BOAT T RIS [T 0. o A 1S g SR g 2 2R AR
2009,19(23):3178-3181.

[7] MAKAMURE B, MHAK J, MAKUMBIROFA S, et al.
Microscopic-observation drug-susceptibility assay for the
diagnosis of drug-resistant tuberculosis in Harare, Zimb-
abwe[ ] ]. PLoS One,2013,8(2):e55872.

[8] CHAIYASIRINROJ B, AUNG M N, MOOLPHATE S,
et al. Prospective evaluation of simply modified MODS as-
say:an effective tool for TB diagnosis and detection of
MDR-TB[J]. Infect Drug Resist,2012,5:79-86.

[9] WALUSIMBI S,BWANGA F,DE COSTA A,et al. Meta-
analysis to compare the accuracy of GeneXpert, MODS
and the WHO 2007 algorithm for diagnosis of smear-neg-
ative pulmonary tuberculosis[J]. BMC Infect Dis,2013,13
(13):507-520.

[10] WANG L.MOHAMMAD S H,CHAIYASIRINRO]JE B,
et al. Evaluating the Auto-MODS assay.a novel tool for
tuberculosis diagnosis for use in resource-limited settings
[J].] Clin Microbiol,2015,53(1) ;172-178.

CscFe B 391 :2018-05-16 &\ H 3] :2018-08-28)



