The NEW ENGLAND
JOURNAL o MEDICINE

LLLLLLLLLLLLL 1812 SEPTEMEER 9, 2010 VOL. 363 NO. 11

Rapid Molecular Detection of Tuberculosis
and Rifampin Resistance

Catharina C. Boehme, M.D., Pamela Nabeta, M.D., Doris Hillemann, Ph.D., Mark P. Nicol, Ph.D.,
Shubhada Shenai, Ph.D., Fiorella Krapp, M.D., Jenny Allen, B.Tech., Rasim Tahirli, M.D., Robert Blakemore, B.S.,
Roxana Rustomjee, M.D., Ph.D., Ana Milovic, M.S., Martin Jones, Ph.D., Sean M. O'Brien, Ph.D.,

David H. Persing, M.D., Ph.D., Sabine Ruesch-Gerdes, M.D., Eduardo Gotuzzo, M.D., Camilla Rodrigues, M.D.,
David Alland, M.D., and Mark D. Perkins, M.D.

« At sites peforming alternatives nucleic acid-
amplification testing, the sensitivity of the MTB/RIF

test performed directly on sputum was higher than that
of Amplicor and similar to that of ProbeTec »




New England Journal of Medicine Study Reports Xpert
MTB/RIF a Faster, More Sensitive & Specific Test for
Tuberculosis (TB) Than Current World Standards
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Xpert MTB/RIF Ultra for detection of Mycobacterium
tuberculosis and rifampicin resistance: a prospective
multicentre diagnostic accuracy study

Lancet Infect Dis 2018;
18:76-84
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Sensitivity Specificity

All culture-positive (Smear- negative, culture—po:;iti\f'ei All culture-negative  No history of tuberculosis  Any history of tuberculosis

(95% CI; n/N) (95% CI; /N) (95% CI; n/N) (95% CI; /N) (95% CI; VN)
Xpert 83% 46% 98% 98% 98%

(79-86;383/462) | (37-55: 63/137) (97-99; 960/977)  (97-99:715/727) (95-99; 244/249)
Xpert Ultra 88% 63% 96% 96% 93%

(85-91; 408/462) Q4—71: 86/137) (94-97:934/977)  (95-98:701/727) (89-96; 232/249)
Xpert Ultra, 86% 54% 98% 98% 98%
no trace” (82-89;395/462) (45-63; 74/137) (96-98;953/977)  (96-99;709/727) (95-99: 243/249)
Xpert Ultra, 88% 61% 97% 96% 98%
conditional tracet  (85-91; 406/462) (53-70; 84/137) (95-98:945/977)  (95-98:701/727) (95-99; 243/249)
Xpert Ultra, 87% 61% 97% 97% 95%
trace-repeatf (84-90; 404/462) (52-69; 83/137) (95-98:944/977)  (96-98;707/727) (91-97; 236/249)

« For tuberculosis case detection, sensitivity of Xpert Ultra was

superior to that of Xpert in patients with paucibacillary disease »
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parmi les M-

Xpert = 72%

Table 2. Overall Sensitivity and Specificity of the MTB/RIF Test, According to the Number of Tests per Patient,
as Compared with Three Smears and Four Cultures.*

Site and No. of Tests

Site

Lima, Peru
Correct — no./total no. (%)
95% ClI

Baku, Azerbaijan
Correct — no./total no. (%)
95% ClI

Cape Town, South Africa
Correct — no./total no. (%)
95% Cl

Durban, South Africa
Correct — no./total no. (%)
95% CI

Mumbai, India
Correct — no./total no. (%)
95% Cl

No. of MTB/RIF tests

3 Samples (2 pellet and 1 direct)
Correct — no./total no. (%)
95% Cl

2 Samples (1 pellet and 1 direct)
Correct — no./total no. (%)
95% Cl

1 Sample (direct)
Correct — no./total no. (%)
95% Cl

209/211 (99.1)
96.6-99.7

144/149 (96.6)
92.4-98.6

142/148 (95.9)
91.4-98.1

43/45 (95.6)
85.2-98.8

185/188 (98.4)

95.4-99.5

723/741 (97.6)

96.2-98.5

1423/1482 (96.0)
94,6-97.1

675/732 (92.2)
90.0-93.9

Sensitivity

Smear-Positive

199/199 (100)
98.1-100.0

80/80 (100.0)
95.4-100.0

95/96 (99.0)
94.3-99.8

30/30 (100.0)
88.6-100.0

162/162 (100.0)
99.7-100.0
566/567 (99.8)

99.0-100.0

1127/1134 (99.4)
98.6-99.7

551/561 (98.2)
96.8-99.0

Smear-Negative
All Culture-Positive and Culture-Positive and Culture-Positive

10/12 (83.3)
55.2-95.3

64/69 (92.8)
84.1-96.9

47/52 (90.4)
79.4-95.8

13/15 (86.7)
62.1-96.3

23/26 (88.5)

71.0-96.0

157/174 (90.2)

849-93.8

296/348 (85.1)
79.7-89.2

124/171 (72.5)

65.4-78.7

Specificity

No Tuberculosis

102/102 (100)

96.4-100.0

68/70 (97.1)
90.2-99.2

186/189 (98.4)
95.4-99.5

213/219 (97.3)
94.2-98.7

35/36 (97.2)
85.8-99.5
604/616 (98.1)

96.6-98.9

1215/1232 (98.6)
97.5-99.2

604/609 (99.2)
98.1-99.6




Figure 8. Forest plots of Xpert MTB/RIF for TB detection in studies reporting data for smear-negative
patients. We also used these data as a proxy for the accuracy of Xpert MTB/RIF used as an add-on test

Cochrane 2014 following a negative smear microscopy result. TP = True Positive; FP = False Positive; FN = False Negative; TN
(—% Library = True Negative. Between brackets the 95% CI of sensitivity and specificity. The figure shows the estimated
Cochrane Database of Systematic Reviews sensitivity and specificity of the study (blue square) and its 95% CI (black horizontal line).
Study TP FP FN TN Sensitivity (95% CI) Specificity (95% Cl)  Sensitivity (95% CI) Specificity (95% Cl)
Al-Ateah 2012 T 0 2127 0.78 (0.40, 0.97] 1.00 [0.97, 1.00] — -
Balcells 2012 3 1 1 145 0.7510.19,0.99) 0.99[0.96, 1.00] — & a
rifampicin resistance in adults (Review) Barnard 2012 18 0 13 11 0.58(0.39,0.75) 1.00[0.72, 1.00] —— —a
Boehme 2010a 46 1 22 68 0.68 [0.55,0.78) 0.99[0.92,1.00] —— -
Steingart KR, Schiller |, Horne DJ, Pai M, Boehme CC, Dendukuri » Boehme 2010b g 0 4 1M 0.67 [0.35,0.90] 1.00[0.96, 1.00] — b
Boehme 2010¢ 44 1 7 185 0.86 [0.74, 0.94] 0.99[0.97,1.00] o .
Boehme 2010d 8 3 6 215  057[0.29,082) 0.99 [0.96, 1.00] —_— B
Boehme 2010e 18 0 8 35 0.69 [0.48, 0.86) 1.00[0.90, 1.00] —— —a
Boehme 2011a 68 4 23 303 0.75[0.65, 0.83] 0.89[0.87,1.00] —& -
Boehme 2011b 37 3 5 825 0.88 [0.74, 0.96] 1.00 [0.99, 1.00] — -
Boehme 2011¢ 121 2 32 669 0.79(0.72, 0.85] 1.00 [0.99, 1.00] - .
Boehme 2011d 30 0 22 144 0.58(0.43,0.71] 1.00 [0.97, 1.00] - -
Boehme 2011e 31 16 0 671 1.00[0.89, 1.00] 0.98 [0.96, 0.99] —a -
Boehme 2011f 9 5§ 7 24 0.56 [0.30, 0.80] 0.98 [0.95, 0.99] — L
Bowles 2011 20 1 4 29 0.83[0.63, 0.95) 0.97 [0.83,1.00] — —a
Carriguiry 2012 13 1 1 82  0.93[0.66,1.00] 0.99[0.93, 1.00] —a -
Hanif 2011 9 0 5 146 0.64 [0.35, 0.87] 1.00[0.98,1.00] —_— -
Hanrahan 2013 26 2 22 478 0.54 [0.39, 0.69) 1.00[0.99, 1.00] —— L
Helb 2010 3 015 25 0.72[0.58, 0.83] 1.00[0.86, 1.00] —=— —8
loannidis 2011 15 2 3 33 0.83[0.59, 0.96] 0.94 [0.81,0.99] — —=
Kurbatova 2013 11 17 5 104 0.69[0.41,089] 0.86[0.78,0.92] — -
of o)eg 2 / . Lawn 2011 23 2 30 320 0.43[0.30, 0.58] 0.99 [0.98, 1.00] —— u
Sensibilité détection Malbruny 2011 4 0 0 45 100[040,100]  1.00[0.92,1.00) — -
. Marlowe 2011 31 4 12 82 0.72[0.56, 0.85] 0.95[0.89, 0.99] —&— =
M, tuber‘culos‘ls Miller 2011 3 2 2 58 060[015095  097[088,1.00) —@— -
. Moure 2011 61 0 17 29 0.78 [0.67, 0.87] 1.00[0.88,1.00] — —=
Complex par'm| |es M_ Rachow 2011 11 1 7 102  0.61[0.36,0.83] 0.99 [0.95, 1.00] —a— -
Saflanowska 2012 3 0 2120 0.60[0.15, 0.95] 1.00[0.97,1.00] — .
Scott 2011 11 3 7 107 061[0.36,083  097[0.92, 0.99 —— -
o Teo 2011 13 2 6 49 0.68[0.43,087] 0.96 [0.87,1.00] —a— -=
- Theron 2011 22 19 25 320 0.47[0.32,0862] 0.94[0.91, 0.97] —— s
xper‘t = 67 /O Van Rie 2013 7 1 4 142 0.64[0.31,089] 0.99 [0.96,1.00] —_— .
Zeka 2011 7 0 4 68 064(0.31,089] 100(095100 , , ——®@— ., . . . #
0020406081 0020406081

In the meta-analysis, the pooled sensitivity was 67% (95% Crl

60% to 74%) and the pooled specihicity was 99% (95% Crl 98%
to 99%; 21 studies, 6950 participants; Table 1). Therefore, 67%
of smear-negative culture-confirmed TB cases were detected us-
ing Xpert MTB/RIF following smear microscopy, increasing case
detection by 67% (95% Crl, 60% to 74%) in this group.




PCR : évolution des performances
(synthése - ex. Xpert)

Référence Type d’étude Technologie Sensibilité Sensibilité
M - respiratoires | M+et- respiratoires

Sarmiento, Méta-analyse Plusieurs 2%
JCM 2003
Boehme, Etude prospective Xpert MTB/RIF 2% 92%
NEJM 2010
Steingart, Méta-analyse Xpert MTB/RIF 67%
Cochrane 2014
Dorman, Etude prospective Xpert Ultra 63% 88%
LID 2018
Xpert MTB/RIF 46% 83%
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Attention aux effets d'annonce !

Pas d'amélioration de la sensibilité en 15 ans




Conclusion

LA PECHE A LA LIGNE
Supplement ilusté o Petit Journal

* Pour faire un bon diagnostic, il faut — =

faire de bons prélévements
 Diagnostic moléculaire a intégrer dans
une stratégie diagnostique globale =

pas de PCR « péche a la ligne »




