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Background: The purpose of this study was to eval-
uate the effectiveness of Xpert MTB/RIF (Cepheid,
USA) in the detection of Mycobacterium tuberculosis
and to determine rifampin resistance.

Methods: The literature review covered the period
from 16 August 2011 to 1 October 2011, and eight
domestic databases and foreign databases including
Ovid-Medline, Embase, and Cochrane Library were
used. Key words, such as ‘Rifampin, Polymerase
Chain Reaction,” ‘GeneXpert' and ‘Xpert MTB-RIF’
were used to search a total of 1,385 documents. The
SIGN (Scottish Intercollegiate Guidelines Network)
tool was used to evaluate the quality of the 20 se-
lected studies.

Results: Test accuracy for the detection of M. tuber-
culosis was assessed on the basis of 20 studies us-
ing the M. tuberculosis culture test as the reference
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standard. The acid-fast bacteria smearing test had a
sensitivity in the range of 0.69-1.00, specificity in the
range of 0.72-1.00 and test accuracy in the range of
0.75-1.00. Test accuracy regarding rifampin resist-
ance was assessed on the basis of 17 studies.
Using an anti-tuberculosis agent sensitivity test as
the reference standard, the sensitivity, specificity and
test accuracy of real-time, nested PCR were in the
ranges of 0.75-1.00, 0.96-1.00 and 0.95-1.00, respe-
ctively.

Conclusion: Xpert MTB/RIF is a useful test for pa-
tients suspected of having rifampin-resistant tuber-
culosis. (Ann Clin Microbiol 2014;17:42-49)

Key Words: Meta-analysis, Multidrug-resistant, Polymer-
ase chain reaction, Rifampin, Tubercu-
losis
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Fig. 1. Documents selected for eval-
uation of Xpert MTB/RIF according
to the literature search strategy.
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Table 1. Levels of evidence [9]

1++ High quality meta-analyses, systematic reviews of RCTs, or
RCTs with a very low risk of bias

1+  Well-conducted meta-analyses, systematic reviews, or RCTs
with a low risk of bias

1- Meta-analyses, systematic reviews, or RCTs with a high risk
of bias

2++ High quality systematic reviews of case control or cohort or
studiesHigh quality case control or cohort studies with a
very low risk of confounding or bias and a high probability
that the relationship is causal

2+ Well-conducted case control or cohort studies with a low risk
of confounding or bias and a moderate probability that the
relationship is causal

2- Case control or cohort studies with a high risk of
confounding or bias and a significant risk that the
relationship is not causal

3 Non-analytic studies, e.g. case reports, case series

4 Expert opinion
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Table 2. Grades of recommendations [9]

A At least one meta-analysis, systematic review, or RCT rated as
1++, and directly applicable to the target population; or a
body of evidence consisting principally of studies rated as
1+, directly applicable to the target population, and
demonstrating overall consistency of results

B Abody of evidence including studies rated as 2++, directly
applicable to the target population, and demonstrating overall
consistency of results; or extrapolated evidence from studies
rated as 1++ or 1+

C A body of evidence including studies rated as 2+, directly
applicable to the target population and demonstrating overall
consistency of results; or extrapolated evidence from studies
rated as 2++

D Evidence level 3 or 4; or extrapolated evidence from studies
rated as 2+
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Table 3. Documents selected for evaluation of Xpert MTB/RIF

No. of cases

No Author (Publication year) Research location
Inside lung sample Outside lung sample
1 Armand (2011) [19]* France 60 37
2 Boehme (2011) [10] South Africa, Peru, India, Azerbaijan, Philippines, Uganda 3,909 -
3 Bowles (2011) [4]* Netherlands 87 2
47 Causse (2011) [5]* Spain - 340
5 Friedrich (2011) [11] South Aftica 140 -
6 Hillemann (2011) [20]* Germany - 521
7 lIoannis (2011) [12] Greece 80 41
8 Lawn (2011) [13] South Aftica 839 -
9 Malbruny (2011) [14] France 91 89
10 Marlowe (2011) [21]* USA 217 -
nt Miller (2011) [22]* USA 89 23
12 Moure (2011) [23]* Spain 105 20
13 Rachow (2011) [15] Tanzania 172 -
14 Scott (2011) [7]* South Africa 177 -
157 Teo (2011) [24]* Singapore 131 31
16 Theron (2011) [16] South Africa 480 -
17 Vadwai (2011) [17] India - 547
18 Blakemore (2010) [6]* USA 168 -
19 Boehme (2010) [8] Peru, Azerbaijan, South Africa, India 1,462 -
20 Helb (2010) [18] Vietnam, Uganda 107 64
*Level of evidence = ‘-’; TOnly included in evaluation of Detection of M. tuberculosis.
Sensitivity (95% Cl) Specificity (95% Cl) - .
Armand 0.69  (0.59-0.79) 1.00  (0.83-1.00) — H
Boehme 0.90 (0.88-0.92) 0.99  (0.99-0.99) e) h
Bowles 094  (0.85-0.98) 0.92  (0.74-0.99) Te_ —GT
Causse 0.95 (0.83-0.99) 1.00  (0.99-1.00) e i
Friedrich 0.97  (0.92-0.99) 0.86  (0.42-1.00) ”‘e :'e
Hillemann 0.77  (0.62-0.89) 0.98  (0.97-0.99 e
loannis 0.91  (0.77-0.98) 0.93 20484—0498; _H;_ _e'ﬂ
Lawn 0.73  (0.62-0.83) 0.99  (0.98-1.00) - I |€
Malbruny 0.94  (0.79-0.99) 0.99  (0.95-1.00) O W
Marlowe 0.89  (0.83-0.94) 0.95  (0.89-0.99) —r j
Miller 0.92  (0.78-0.98 0.95 . — e
Moure 075 20.65-0.84; 1.00 Eg:g;?:gg; —e— |l —
Rachow 0.88  (0.78-0.95) 0.93  (0.86-0.97) _e'l_s _e__"u;
Scott 0.87  (0.76-0.94) 0.97  (0.92-0.99) 1 "
Teo 0.91  (0.82-0.96) 0.89  (0.80-0.95) 1 —d
Theron 079  (0.71-0.85) 094  (0.91-0.97) —o— i
Vadwai 0.83  (0.76-0.89) 072 (0.67-0.76) —| - I
Blakemore 1.00  (0.95-1.00) 1.00  (0.96-1.00) ii (—_:e E
Boehme 0.98  (0.96-0.99) 0.98  (0.97-0.99) Ny i
Helb 082 (0.72-0.89) 1.00  (0.86-1.00) I Il
Helb2 0.98  (0.92-1.00) 100 (0.83-1.00) T -7
Pooled sensitivity=0.90 (0.89 to 0.91) ! ! Pooled specificity=0.96 (0.96 to 0.97) !!
Chi-square=196.06; df=20 (P=0.0000) Il Chi-square=439.94; df=20 (P=0.0000) I
Inconsistency (I-square)=89.8% o Inconsistency (I-square)=95.5% o
0 0.2 0.4 0.6 0.8 10 0.2 0.4 0.6 0.8 1
Specificity Specificity

Fig. 2. Forest plot of sensitivities of Xpert MTB/RIF (Detection of M. tuberculosis).
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], £F7AA9}e] YX| =+ observed agreement 0.95-1.00 kap-

SROC curve
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Fig. 3. ROC curve of Xpert MTB/RIF (Detection of M. tuberculosis)
(AUC=0.9754).
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Fig. 4. Forest plot of sensitivities of Xpert MTB/RIF (Rifampin Resistance).
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ol 4o WE& nigoeE 2 d—?% L% 1{— Eﬁdg %71_%
Xpert MTB/RIFE= EFAAE} v
E7 Al vlal 7hdska A5t c}'ﬂd 44l
2 WAE AAE F Qlend faAe] &7
BRIk s O). 22l feluete] al%
o] W E 8l i Eol A4 ek AHe AR
ANE O E 3= BT 3ol A *}i *l 3Ys}7| Hok=
SEH R E Aol o3k tHAA Adlle] JAlE = 7
Sl & AAE Algeles ke Zlo] AAzlelel Az,
A Asle] Zgh X g, iAol Ego] E Alog W
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=2RxE=
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Xpert MTB/RIFZ O3t Elid U SHH UF HAY
QuA| TRt MR SR
ISREA BT Ao|BT|SH AR 2etristn 2t st}
HX|FG', 0|M3|", MY

HHZ: Xpert MTB/RIF (Cepheid, USA)= AAIZF olF Ta4qdlnke-5 °lﬁ=oP°4 A 2] o5 5l el WA
o] BE XX o|| Felsls AARE AAARTAS &3] o] 3]

2 ol
Ui A 2kl 9 el A of ] Ejle] H e st 3xtE FH‘OL~E Xpert MTBﬂUFﬂ Al ERlE Aestod,
EF7AA oib] AARGA S S A FraAe Hrtskadch AL 20119 8 169 12X HA Al 3 108
19 HEAA "9k FHESHS KoreaMed S *J. 87]-] dloJElH]o] 2, Fe]F3-S Ovid-MEDLINE, Ovid-EMBASE
2] Cochrane Library 52 7A3lich ] T8 1303, 2] 312 1255802 & 13853 o] A=) T54 78
580315 Al23k 805A& EviE A9 1l wiAV|FE 14%5}04 278 2035 7ol E3Feleick £3l AANE ¢
71# AE W A5FENA 2 e BF AR 7AE AREH9ET vEe] 2% HriAt 4 S 534
o7 il 812 A F7}= SIGN (Scottish Intercollegiate Guidelines Network)e] =75 0|83}l o o]of ulz}
A9 =3 A3 SHS AR HrHASRE Vel
A3} 3, AT Aol Ul AR AT ek RS 2ol Eew sjol F 200w Hrlsele. PAT
=k AA AR 5 AAY] FRE A g2 A AHAAS] AS HFE 0.69-1.00, SolE 0.72-1.00, HAEEE
0.75-1.000]A e} 41, 2832 WAl ozt AARA L F 178E T E sto] Frisisict dA8A A AAE
Hz7|FoZ 3 739 Xpert MIBRIFS] ®IZHE, Bolk, AAAEEE ZH7F 0.75-1.00, 0.96-1.00, 0.95-1.000] et
AE: Xpert MTBRIFE 574} vl A] gk stdo] solu) Aalld 7% 9 elg3] WA S| Kgkel] glo] kel
G333 ZAZ A=} [Ann Clin Microbiol 2014;17:42-49]
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