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Abstract:

The purpose of this project was to provide the rapid molecular anti-TB drug
susceptibility test services for different level hopitals all over in Taiwan and
regional Health Authorities. With our laboratory expertise to make a
contribution on tuberculosis control, we had completed the following points in
this year.

1. We had established and performed the service of rapid detection of
drug-resistant TB to detect the specimens for the cases of treatment loss,
failure, relapse, MDRTB contacts, or high-incidence areas.

2. This project officially began from January, 2017 to perform detection services.
To the end of November, a total of 3262 samples had been received and 2987
samples performed. It is expected that 3200 ~ 3300 samples will be
performed by the end of this year.

3. Compared to traditional culture and drug susceptibility test taking more than
two months, rapid molecular detection by GeneXpert reagents of most
specimens can complete its report of MTBC and RMP susceptibility within
one working day. The specimen with GeneXpert RMP resistance will be
performed the first-line and second-line anti-TB drug GenoType gene
detection within three working days.

4. With GeneXpert testing, there are 58 specimens of RMP resistant from 43
cases. With GenoType MTBDRplus test, there are 18 cases for RMP resistant
only, 20 cases for MDRTB, and 5 cases which did not perform test because of
not enough sample volume.

5. The positive rate of GeneXpert was 44.8% in the AFB negative and MTB
culture positive samples.

6. The concordance of GeneXpert MTBC and traditional culture results was
80.72%, and the disconcordance is 18.56% while the culture contamination
rate was 0.72%.

7. Atotal of 2607 specimens had been finished the drug susceptibility servey,
and the concordance compared with GeneXpert RMP was 80.72% and
disconcordance was 18.56%.

Keywords: GeneXpert, GenoType MTBDRplus rapid test, traditional anti-TB
drug susceptibility test
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x L |
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7 ~ Xpert® MTB/RIF § 2%
A. MTB/RIF # %8 2

(1). Sputum Sediments 2 0.5 ml 4c ~ 1.5 ml &7 Sample reagent ©# -

(2). FT%;flOZO:’r (FTEH-=)o

B). 2iE# % 1544 WPRILLTR FARILFNI TR
) -

(4). B2 &E F > & * ZFdrop e » b 18 iRl -

(5). M EHES } 1 ¥ (GeneXpert Dx % %) o

B.

(1) B Dreny ok i (1=/x) S8k
Reports—> Installation Qualification> ix B 7 % %t p
EE A o

(2). % %8 + ¥ : 2L:E Create test> ] » Scan Patient ID
Barcode -~ /| Scan Sample ID -~ select module—> 2k:%
Scan Cartridge Barcode = f]:## £ + 1555 >:E # Test type ~
Sample type—> 4 Start Test » ﬁi-ﬂ » H i sz password > OK—>3c ¥ 4c »
A8 A A & (Cartridge ) » 15 75 P ¢ P"zﬁ_ v SRE PR R ER
D REM F’“&;i’g—ﬁé\ﬁ DARA FFR o

@44 545 - I o E I d 5 test o B OK %7
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(1). 2 5

1. %P8 GenoLyse kit (Hain Lifescience, Germany)z_ i¢ * ZLp? 2 3%

R4 o

2. P~Fl&E > 0.2mL it 25 42 %48 (50 mL s g )0 i {7 Spin
down -

3. &y RMES I 1S5mL Sl FE g

4. #.< 100009 > 15 min o

5. # "fi iR

6. “4v > 100 pL alcalic lysis buffer

7. 4c# 95C > 5min-

8. 4t » 100 pL neutralization buffer

9. ®R&ARY 104 > #r.w 120009 > 5 min °

10 ‘ZXB" ]' }é-l DNA /F' /]Q_L 3??1”15 mL ‘{EZ'}‘
= ~ GenoType MTBDR PCR
(1). %45k Bip &7 PCR F ik 2 el » &
mix > & ¢ ~ £ A5ULPCR £ i » £ 4 W
}'@ o

L

B E P e £ e Bl Master
|4c ~ S UL ¥ 8 DNA i& 7 PCR ¥

Amplification mix per sample*:

35 ul PNM —
+
5 ul 10x PCR buffer
[contains 15 mM MgClL,)
4
2 ul MgCl,
(25 mM MgCl,)
+ T
3ulH,0

+ » -4 " -
0.2 pl Taq polymerase ("‘)
(= 1 Unit)

*valid only for use with HotStarTag from Qiagen

Mix carefully

(2).PCR F gz  ig 2 4™ £ 273K T

Stage | Temp(°C) | Time [Cycle No.

1 95°C 15 min 1
95°C 30 sec

2 65°C 2 min 20
95°C 25 sec

3 50°C 40 sec 30
70°C 40 sec

4 70°C 8 min 1
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(2).
3).
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(5).
(6).
(7).
(8).
(9).

(10).
(11).
(12).
(13).
(14).
(15).
(16).
(17).
(18).
(19).
(20).
(21).
(22).
(23).

HYB 2 STRA W F(wH I &£ HT)

4r 20 UL DEN % well "E 2% (4e 2_ % £ i * pipette mix 32 3)
v 20 IJL PCR 2% 1 well TE‘?%K(%‘: g p|pette mix 2 3 )
# % 5min

®F G &ostrip enER Y % AgpE AP

* G BF strip X ch IR A S L

4 ImLHYB I well 3R ez & F 7 3%

i@ % Hfe o~ strip(d T A %)

Incubate for 30 min at 45°C

Aol CON & SUB(fie %l % % » b fie A i85 &)
#% HYB

4 1 mL STR/L5 min/45°C

#% STR

4¢ 1 mL RIN/1 min/RT

4t CON/30 min/RT

4¢ 1 mL RIN/1 min/RT

4¢ 1 mL RIN/1 min/RT

4¢ 1mL d.d water/1 min

4 1 mL SUB/12 or 20 min(4R. smear i #icm %)
4¢ 1 mL d.d water/1 min

4¢ 1 mL d.d water/1 min

GenoType MTBDRplus VER 2.0 & % 2%
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« *RISIR~ &% AFB £
(7) FI* GeneXpert # ipl:% /p| ¥ RMP Resistant Detected i+ #c 5 58 i* (43 i
%) (% 4-1) > 2 GenoType MTBDRplus $-i# # % = % RMP ¥ — o4
5 27 % MDR 5 26 &> H 45 =+ Flix 2 ¥ = X & 37i% & > vx & GenoType
MTBDRplus P-i& {5 5% 2 % - ¥ GenoType MTBDR sl £-:# & % (% 4-2)
2% ¢ 1 KAN/AMK/CAP % Resistant &2 @ i3 £ 2% 4pk o
(8) #k % % ¢ 1 #c¥r GeneXpert £-id &Pl % (% 5) > 3k F AW BEF
3 9.85% - m RMP resistant by GeneXpert ¥ 3 5 B4 > 2@ 2 2@

M

REREFREM 23 REE 1L ERBRZEM-

(9) *+ 3262 *igHE ¥ (& 6) B inf & Py 711 B B3 in R A JF g
7360 B A E B g 870 bl 0 B3 Lk RE B 398 b -
¥t MDR %/ <03 38 &> >t MDR-TB % f # R Rehj 1165 &)
F72ig2k%-87 MDRTB % f 4B % i U3 ehi2 ot 6] » 3 %
K2 (SN) 7 961 i* # 4% > GeneXpert Fr i ¥ 3 £ B 5 5 81.36%
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SR R P B M RE R 5 131 CPU/ML - B2 2% GeneXpert $ i¥ =

i e AR BAER R U AT Bk ¥ b d S E S 3
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Zieh-Neelsen(ZN) % ¢ 2 i (Frgsn > Tt pdopt B and d &g 2

T Rk BRI RBTIARE > S A HE - R E
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SC*:Scanty(1-2/300 fields)

20



~N

AP R EHRR AR DD DREIREEFIRE FL AR 7
BAP RREE A FHRRPI2ZRIE - 1 A B R4 s A e g A
FELSPROEME - RURELSPORELE P Lk
BREFEFSF A L0 MDRTB % f R FAe 1B " § > H
T e BHE 7 GeneXpert L@ Mg+ Ftesk o R AL3-H 7 2500 ©#
WA 5 & > & R IpHp 3 {7 3200~3300 it 48 > ¢ 2 & > & K
T3 7 e 18 = B o

GeneXpert P-i# B> AR T 2 ¢ B R P o F (Faa 4 Ty
RS MDR-TB %8 > (& 2304 3k 4 J Faf et i ez ety

flm
A
Jrhy

I

Horear L o

21



6. FHEELFT S %2 LR
AR R R AR TP PR E2F L ST L BT RE LS
; L
=3

Peid A 5 M2 PRA: o B B B AL T s A e s AF R B S RN

3l
b
Rl

PR Y R ORE RSP LR § B B
a* MDRTB % f R 7 1 B 7 -ﬁ CH R KRR H Y L R
GeneXpert L8 {2 2 ¥ Flie sk > FEF =~ A23E i L FH #4117 2500 2 48 -

22



\\\ﬁr

—“;é;,?e:

. Akpaka, P. E., S. Baboolal, D. Clarke, L. Francis, and N. Rastogi. 2008.
Evaluation of methods for rapid detection of resistance to isoniazid and
rifampin in Mycobacterium tuberculosis isolates collected in the Caribbean.
J Clin Microbiol 46:3426-8.

. Barnard, M., H. Albert, G. Coetzee, R. O'Brien, and M. E. Bosman.
2008. Rapid molecular screening for multidrug-resistant tuberculosis in a
high-volume public health laboratory in South Africa. Am J Respir Crit Care
Med 177:787-92.

. Betty, A., F. Daniel, and S. Alice. 1998. Mycobacterium : Specimen
processing,Diagnostic Microbiology 10th eds., . Missouri, Mosby:725-727.

. Brossier, F., N. Veziris, A. Aubry, V. Jarlier, and W. Sougakoff. 2010.
Detection by GenoType MTBDRsI test of complex mechanisms of
resistance to second-line drugs and ethambutol in multidrug-resistant
Mycobacterium tuberculosis complex isolates. J Clin Microbiol 48:1683-9.

. Causse, M., P. Ruiz, J. B. Gutierrez, J. Zerolo, and M. Casal. 2008.
Evaluation of new GenoType MTBDRplus for detection of resistance in
cultures and direct specimens of Mycobacterium tuberculosis. Int J Tuberc
Lung Dis 12:1456-60.

. Chang, C. W.,, M. H. Wu, P. C. Chuang, and R. Jou. 2011. Characteristics
of multidrug-resistant Mycobacterium  tuberculosis in  Taiwan: a
population-based study. Infect Genet Evol 11:633-9.

. Cole, S. T., R. Brosch, J. Parkhill, T. Garnier, C. Churcher, D. Harris, S.
V. Gordon, K. Eiglmeier, S. Gas, C. E. Barry, 3rd, F. Tekaia, K. Badcock,
D. Basham, D. Brown, T. Chillingworth, R. Connor, R. Davies, K. Devlin,
T. Feltwell, S. Gentles, N. Hamlin, S. Holroyd, T. Hornsby, K. Jagels, A.
Krogh, J. McLean, S. Moule, L. Murphy, K. Oliver, J. Osborne, M. A.
Quail, M. A. Rajandream, J. Rogers, S. Rutter, K. Seeger, J. Skelton, R.
Squares, S. Squares, J. E. Sulston, K. Taylor, S. Whitehead, and B. G.
Barrell. 1998. Deciphering the biology of Mycobacterium tuberculosis from
the complete genome sequence. Nature 393:537-44.

. Hillemann, D., S. Rusch-Gerdes, and E. Richter. 2007. Evaluation of the
GenoType MTBDRplus assay for rifampin and isoniazid susceptibility
testing of Mycobacterium tuberculosis strains and clinical specimens. J Clin
Microbiol 45:2635-40.

. Hsueh, P.R., Y. C. Liu, J. So, C. Y. Liu, P. C. Yang, and K. T. Luh. 2006.
Mycobacterium tuberculosis in Taiwan. J Infect 52:77-85.

10.Huang, W. L., H. Y. Chen, Y. M. Kuo, and R. Jou. 2009. Performance

23



assessment of the GenoType MTBDRplus test and DNA sequencing in
detection of multidrug-resistant Mycobacterium tuberculosis. J Clin
Microbiol 47:2520-4.

11.Jean, S. S., and P. R. Hsueh. 2011. High burden of antimicrobial resistance
in Asia. Int J Antimicrob Agents 37:291-5.

12.Jou, R., P. C. Chuang, Y. S. Wu, J. J. Yan, and K. T. Luh. 2006.
Drug-resistant Mycobacterium tuberculosis, Taiwan. Emerg Infect Dis
12:871-2.

13.Kliiman, K., and A. Altraja. 2009. Predictors of poor treatment outcome in
multi- and extensively drug-resistant pulmonary TB. Eur Respir J
33:1085-94.

14.0ng, D. C., W. C. Yam, G. K. Siu, and A. S. Lee. 2010. Rapid detection of
rifampicin- and isoniazid-resistant Mycobacterium tuberculosis by
high-resolution melting analysis. J Clin Microbiol 48:1047-54.

15.Pang, Y., Y. Zhou, S. Wang, J. Lu, B. Lu, G. He, L. Wang, and Y. Zhao.
2011. A novel method based on high resolution melting (HRM) analysis for
MIRU-VNTR genotyping of Mycobacterium tuberculosis. J Microbiol
Methods 86:291-7.

16.Su, W. J. 2008. Extensively drug-resistant tuberculosis (XDR-TB) raises
challenges in TB control in Taiwan. J Formos Med Assoc 107:827-9.

17.WHO. 2002. Global Tuberculosis Control: Surveillance, Planning,
Financing. World Health Organization, Geneva, Switzerland.

18.Yu, M. C.,, M. H. Wu, and R. Jou. 2008. Extensively drug-resistant
tuberculosis, Taiwan. Emerg Infect Dis 14:849-50.

19.Crudu V, Stratan E, Romancenco E, Allerheiligen V, Hillemann A,
Moraru N. 2012. First evaluation of an improved assay for molecular
genetic detection of tuberculosis as well as rifampin and isoniazid
resistances. J Clin Microbiol. 50:1264-9.

20.WHO. GLOBAL TUBERCULOSIS REPORT 2017. Geneva: World Health
Organization; 2017. Licence: CC BY-NCSA3.0 IGO. Chapter 3. TB disease
burden. p21-62.

2013 F FA - FEE ERE s B o S ERBER L PR i
R FEAFE c BFHFE 2017 # % 3385 % 548 5 % 90-99 F -

22. 184 ‘7}% SRR S 29 % 4 o https://nidss.cdc.gov.tw/ch/

24



301 42 A2 3 % & Xpert B L%

7 3 £ A& B Xpert BB 42 2 8c | 33 % 15 |4 Xpert 15 |4 #c
1+ 128 11
2+ 66 0
3+ 64 0
4+ 98 0
NA 4 0
sct 23 10
SN 81 100
B3t 464 121

SNT:Smear—neqative
SC’:Scanty(1-2/300 fields)

% 2:Gene Xpert &2 @ s £ B % A 474

> £ 5L
R R MTBC | MTBC | ' | .y
s 22 TN OB AW A Y
Y o
GeneXpert 2619 =
MTBC DETECTED 464 321 44 8 186 1023
121
F
MTBC NOT SN ':100
; 1394 256 11 457 2239
DETECTED s
1+:11
ER 3 585 1715 300 19 643 3262

SNT:Smear-negative
SC":Scanty(1-2/300 fields)
NTM§:Nontubercquus mycobacterium
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# 3: Gene Xpert g2 B L5 2 % 445 4

32 % Z5c(RMP/E & INH/ 0k INH)
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RIRIR|R/SIR|RIS/S|RI-R|S/SIS|SIRIR|S/SIR| SI-IR [S/-1S i(Negf #: | & |15
i SN 2z | 4
%
2607 i* 3;
DETECTED 746 |1|4]2 1 |13 10 | 58
GeneXpert |INDETERMINATE| 1 2 1] 4
(RMP)
NOT DETECTED 358 | 19 | 21 | 4 |16 | 51 [306] 2 |184|961
MTBC NOT DETECTED £ |1 101 4 | s 3 | 267 |1394 460 (2239
wEe 3262
NTM£:Nontubercquus mycobacterium
2 4-1: - #(GenoTypeplus)#? 32 & Z57(RMP/% Jk INH/ &k INH)A & 35
£ % F52(RMP/% i INH/#GE INH)
- R
GenoType plus - x &3
(RMP / INH) R
R/R/R|R/S/R|R/S/S R/-/RIS/IR/R |S/S/S|INTM |Neg| # &
S
R/S 1 6 3 1 10 6 27
R/R 16 3 1 2 2 2 26
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% 4-2:- s (GenoType plus) ~ = s (GenoType sl)Fus# &2 12 % #57(FLQ ;
KAN / AMK | CAP) & i# 135

£ % #5(FLQ' ; KAN / AMK / CAPY)
- AE |- ARF
GenoType |GenoType sl (FLQ ; s x4 &
plus (RMP ; IKAN /AMK/ CAP }is - 5/5/S |- ; S/S/S |- ; S/--[- ;RIRIR | Neg || ., . [
INH) low-level KAN) R
S; S/SIS; S 4 5 6 9
R/S S; RIRIR; S 2 27
Q; Q/Q/Q; Q 1
R; S/S/S; S 1
R S: S/S/S: S 1 16 7 ]
S; Q/QIQ; S 1

FLQT: fluoroquinolones
KAN / AMK / CAP": kanamycin / amikacin / capreomycin

2 50 R4k % ¢ § B® GeneXpert - #RiRlH* 2 " i

s . S Xpert MTBC & % EHc | B
DETECTED 194
SN’ 1969 9.85%
NOT DETECTED 1775
DETECTED 68
i
163 41.72%
SC NOT DETECTED 95 0
N s54 |DETECTED 384 | o
NOT DETECTED 270 e
DETECTED 156
o+ 215 72.56%
NOT DETECTED 59
DETECTED 98
+ 122 33%
3 NOT DETECTED g | 80-33%
L 13, |DETECTED PE
NOT DETECTED 16 A0
e 3262

SNT:Smear-negative

sC*:Scanty(1-2/300 fields)
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6 ypH s B A EY - & GeneXpert Bik a2 A 155 %

Lo B 5K ek A
smear |GeneXpert(MTBC) e MTBC '\//ILif/lgif‘ j“i;: 5 g MTBC| MTBC f@f?‘_ f‘i:
e X " N Bt | INTM/I= % N
SN DETECTED 18 11 2/0/1 4 3 3/0/0
NOT DETECTED 241 10 |173/10/0| 48 48 38/21/0 8
; |[DETECTED 7 4 1/0/0 2
>C INOTDETECTED | 5 1 | 3/1/0 2 1 | o0/1/0
14 DETECTED 40 32 4/0/0 4 8 4 4/0/0
NOT DETECTED 14 5 6/3/0 1 1/0/0
ot DETECTED 22 18 1/0/0 3 5 3 2/0/0
NOT DETECTED 3 0/0/1 2 1 0/1/0
34 DETECTED 12 10 2 2 2
NOT DETECTED 2 0/2/0
4+ DETECTED 32 26 0/1/0 5 3 2 1
NOT DETECTED
NA DETECTED 2 1 1/0/0
NOT DETECTED
B3 (+H-) 13:;;8265 M5 % 33.42% 217/352 % 28.77%

SN':Smear-negative
SC*:Scanty(1-2/300 fields)
NTM :Nontuberculous mycobacterium
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e R % BT ® R R
smear |GeneXpert(MTBC) o i MTBC ;VINTﬁ\Sl:Jiﬁ ;i; #E MTBCMTBC &+ f‘ii
= B | " ik B INTMAG= 2 |0
4 %
SN DETECTED 51 3 34/3/1 10 69 48 8/3/0 10
NOT DETECTED 159 3 |113/13/0] 30 892 62 | 607/21/4 | 198
+ IDETECTED 23 2 15/1/1 4 10 6 0/1/0 3
SC INOT DETECTED | 22 14/5/0 | 3 | 27 | 5 | 13/3/0 | 6
1+ DETECTED 188 12 (129/12/5] 30 52 35 5/0/0 12
NOT DETECTED 140 58/52/1 | 28 30 4 13/6/0 7
o4 DETECTED 60 39/6/0 14 18 14 4
NOT DETECTED 25 7/112/0 6 3 2/1/0
3+ DETECTED 22 3 9/3/0 7 25 20 1/0/0 4
NOT DETECTED 1 1 0/1/0
4+ DETECTED 3 2/1/0 1 24 19 1/0/0 4
NOT DETECTED 0/2/0 1 2 1/1/0
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NOT DETECTED 9 6/0/0 3
B3 (+H-) 35;1?_54 I 3:50.21% 20111/:564 B % 17.25%

SNT:Smear-negative

SC":Scanty(L-2/300 fields)

NTM :Nontuberculous mycobacterium
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smear |GeneXpert(MTBC) o MTBC}VINTEI\%;iH if\ f,; e &MTBC MTBC‘I‘%'IZ*_ i:‘i i
i 4 " B INTM/= % "
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NOT DETECTED 389 24 272125711 67 18 13/1/0 3
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SC NOT DETECTED 37 3 18/9/1 6 2 0/1/0 1
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NOT DETECTED 20 0/16/0 4
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SNT: Smear-negative
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