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1.1 Xpert MTB/RIF and Xpert Ultra 

 
Population, Intervention, Comparison, Outcome (PICO) question 1: Among adults with signs and 
symptoms of pulmonary tuberculosis (PTB), seeking care at health care facilities should Xpert MTB/RIF / 
Xpert Ultra be used as an initial test for diagnosis of PTB and rifampicin resistance (RR)? 
 
What is impact of Xpert MTB/RIF on patient-important outcomes (cure; mortality; time to diagnosis; 
time to start treatment)? 

1. Ngwira LG, Corbett EL, Khundi M,Barnes GL,Nkhoma A,Murowa M,et al.. Screening for tuberculosis 

with Xpert MTB/RIF assay versus fluorescent microscopy among adults newly diagnosed with Human 

Immunodeficiency Virus in rural Malawi: a cluster randomized trial (Chepetsa). Clinical Infectious 

Diseases; 2019. 

2. Mupfumi L, Makamure B,Chirehwa M,Sagonda T,Zinyowera S,Mason P,Metcalfe JZ,Mutetwa R. Impact 

of Xpert MTB/RIF on Antiretroviral Therapy-Associated Tuberculosis and Mortality: A Pragmatic 

Randomized Controlled Trial. Open Forum Infect Dis; 2014. 

3. Cox HS, Mbhele S,Mohess N,Whitelaw A,Muller O,Zemanay W,Little F,Azevedo V,Simpson J,Boehme 

CC,Nicol MP. Impact of Xpert MTB/RIF for TB diagnosis in a primary care clinic with high TB and HIV 

prevalence in South Africa: a pragmatic randomised trial. PLoS Med; 2014. 

4. Churchyard GJ, Stevens WS,Mametja LD,McCarthy KM,Chihota V,Nicol MP,Erasmus LK,Ndjeka 

NO,Mvusi L,Vassall A,Sinanovic E,Cox HS,Dye C,Grant AD,Fielding KL.. Xpert MTB/RIF versus 

sputum microscopy as the initial diagnostic test for tuberculosis: a cluster-randomised trial embedded in 

South African roll-out of Xpert MTB/RIF. Lancet Glob Health.; 2015. 

5. Theron G, Zijenah L,Chanda D,Clowes P,Rachow A,Lesosky M,Bara W,Mungofa S,Pai M,Hoelscher 

M,Dowdy D,Pym A,Mwaba P,Mason P,Peter J,Dheda K, team., TB-NEAT. Feasibility, accuracy, and 

clinical effect of point-of-care Xpert MTB/RIF testing for tuberculosis in primary-care settings in Africa: a 

multicentre, randomised, controlled trial. Lancet; 2014. 

6. Durovni B, Saraceni V,van den Hof S,Trajman A,Cordeiro-Santos M,Cavalcante S,Menezes A,Cobelens F. 

Impact of replacing smear microscopy with Xpert MTB/RIF for diagnosing tuberculosis in Brazil: a 

stepped-wedge cluster randomized trial. PLoS Med; 2014. 

7. Trajman A, Durovni B,Saraceni V,Menezes A,Cordeiro-Santos M,Cobelens F,Van den Hof S. Impact on 

Patients' Treatment Outcomes of XpertMTB/RIF Implementation for the Diagnosis of Tuberculosis: 

Follow-Up of a Stepped-Wedge Randomized Clinical Trial. PLoS One; 2015. 

 

 
What is diagnostic accuracy of Xpert MTB/RIF for PTB and RR, as compares with microbiological 
reference standard (MRS)? 

1. Adelman MW, Tsegaye M, Kempker RR, Alebachew T, Haile K, Tesfaye A, et al. Intensified tuberculosis 

case finding among HIV‐infected persons using a WHO symptom screen and Xpert® 
MTB/RIF. International Journal of Tuberculosis and Lung Disease 2015;19(10):1197‐203. 

2. Al‐Darraji HA, Abd Razak H, Ng KP, Altice FL, Kamarulzaman A. The diagnostic performance of a single 

GeneXpert MTB/RIF assay in an intensified tuberculosis case finding survey among HIV‐infected 

prisoners in Malaysia. PLoS One 2013;8(9):e73717. 

3. Ali RH, Ibrahim NY, Elegail AM, Eltohami NA, Ebraheem RS, Ahmed SF, et al. Evaluation of GeneXpert 

MTB/RIF and line probe assay for rapid diagnosis of Mycobacterium tuberculosis in Sudanese pulmonary 

TB patients. Asian Pacific Journal of Tropical Disease 2017;7(7):426‐9. 

4. Atwebembeire J, Orikiriza P, Bonnet M, Atwine D, Katawera V, Nansumba M, et al. Xpert® MTB/RIF for 

detection of Mycobacterium tuberculosis from frozen string and induced sputum sediments. International 

Journal of Tuberculosis and Lung Disease 2016;20(8):1113‐7. 
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5. Balcells ME, García P, Chanqueo L, Bahamondes L, Lasso M, Gallardo AM, et al. Rapid molecular 

detection of pulmonary tuberculosis in HIV‐infected patients in Santiago, Chile. International Journal of 

Tuberculosis and Lung Disease 2012;16(10):1349‐53. 

6. Balcha TT, Sturegard E, Winqvist N, Skogmar S, Reepalu A, Jemal ZH, et al. Intensified tuberculosis case‐ 

finding in HIV‐positive adults managed at Ethiopian health centers: diagnostic yield of Xpert MTB/RIF 

compared with smear microscopy and liquid culture. PLoS One 2014;9(1):e85478. 

7. Barmankulova A, Higuchi M, Sarker MA, Alim MA, Hamajima N. Tuberculosis and rifampicin resistance 

among migrants in Kyrgyzstan: detection by a new diagnostic test. Nagoya Journal of Medical 

Science 2015;77(1‐2):41‐9. 

8. Barnard DA, Irusen EM, Bruwer JW, Plekker D, Whitelaw AC, Deetlefs JD, et al. The utility of Xpert 

MTB/RIF performed on bronchial washings obtained in patients with suspected pulmonary tuberculosis in 

a high prevalence setting. BMC Pulmonary Medicine 2015;15:103 

9. Bates M, Ahmed Y, Chilukutu L, Tembo J, Cheelo B, Sinyangwe S, et al. Use of the Xpert® MTB/RIF 

assay for diagnosing pulmonary tuberculosis comorbidity and multidrug‐resistant TB in obstetrics and 

gynaecology inpatient wards at the University Teaching Hospital, Lusaka, Zambia. Tropical Medicine & 

International Health 2013;18(9):1134‐40. 

10. Bjerrum S, Oliver‐Commey J, Kenu E, Lartey M, Newman MJ, Addo KK, et al. Tuberculosis and non‐ 

tuberculous mycobacteria among HIV‐infected individuals in Ghana. Tropical Medicine & International 

Health 2016;21(9):1181‐90. 

11. Boehme CC, Nabeta P, Hillemann D, Nicol MP, Shenai S, Krapp F, et al. Rapid molecular detection of 

tuberculosis and rifampin resistance. New England Journal of Medicine 2010;363(11):1005‐15. 

12. Boehme CC, Nicol MP, Nabeta P, Michael JS, Gotuzzo E, Tahirli R, et al. Feasibility, diagnostic accuracy, 

and effectiveness of decentralised use of the Xpert MTB/RIF test for diagnosis of tuberculosis and 

multidrug resistance: a multicentre implementation study. Lancet 2011;377(9776):1495‐505. [PMC free 

article] [PubMed] [Google Scholar] 

13. Boum Y, Kim S, Orikiriza P, Acuna‐Villaorduna C, Vinhas S, Bonnet M, et al. Diagnostic accuracy of the 

small membrane filtration method for diagnosis of pulmonary tuberculosis in a high‐HIV‐prevalence 

setting. Journal of Clinical Microbiology 2016;54(6):1520‐7. [PMC free article] [PubMed] [Google 

Scholar] 

14. Calligaro GL, Theron G, Khalfey H, Peter J, Meldau R, Matinyenya B, et al. Burden of tuberculosis in 

intensive care units in Cape Town, South Africa, and assessment of the accuracy and effect on patient 
outcomes of the Xpert MTB/RIF test on tracheal aspirate samples for diagnosis of pulmonary tuberculosis: 

a prospective burden of disease study with a nested randomised controlled trial. Lancet Respiratory 

Medicine 2015;3(8):621‐30. 

15. Calligaro GL, Zijenah LS, Peter JG, Theron G, Buser V, McNerney R, et al. Effect of new tuberculosis 

diagnostic technologies on community‐based intensified case finding: a multicentre randomised controlled 

trial. Lancet Infectious Diseases 2017;17(4):441‐50. 

16. Carriquiry G, Otero L, González‐Lagos E, Zamudio C, Sánchez E, Nabeta P, et al. A diagnostic accuracy 

study of Xpert®MTB/RIF in HIV‐positive patients with high clinical suspicion of pulmonary tuberculosis 

in Lima, Peru. PLoS One 2012;7(9):e44626. 

17. Chaisson LH, Roemer M, Cantu D, Haller B, Millman AJ, Cattamanchi A, et al. Impact of GeneXpert 

MTB/RIF assay on triage of respiratory isolation rooms for inpatients with presumed tuberculosis: a 

hypothetical trial. Clinical Infectious Diseases 2014;59(10):1353‐60. 

18. Chen C, Yang CG, Gao X, Lu ZZ, Tang FX, Cheng J, et al. Community‐based active case finding for 

tuberculosis in rural western China: a cross‐sectional study. International Journal of Tuberculosis and Lung 

Disease 2017;21(11):1134‐9. 

19. Chew MY, Ng J, Cai HM, Lim TG, Lim TK. The clinical utility of Xpert MTB/RIF testing in induced 

sputum. International Journal of Tuberculosis and Lung Disease 2016;20(12):1668‐70. 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3085933/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3085933/
https://www.ncbi.nlm.nih.gov/pubmed/21507477
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4879284/
https://www.ncbi.nlm.nih.gov/pubmed/27030493
https://scholar.google.com/scholar_lookup?journal=Journal%2Bof%2BClinical%2BMicrobiology&amp;title=Diagnostic%2Baccuracy%2Bof%2Bthe%2Bsmall%2Bmembrane%2Bfiltration%2Bmethod%2Bfor%2Bdiagnosis%2Bof%2Bpulmonary%2Btuberculosis%2Bin%2Ba%2Bhigh%E2%80%90HIV%E2%80%90prevalence%2Bsetting&amp;author=Y%2BBoum&amp;author=S%2BKim&amp;author=P%2BOrikiriza&amp;author=C%2BAcuna%E2%80%90Villaorduna&amp;author=S%2BVinhas&amp;volume=54&amp;issue=6&amp;publication_year=2016&amp;pages=1520-7&amp;pmid=27030493
https://scholar.google.com/scholar_lookup?journal=Journal%2Bof%2BClinical%2BMicrobiology&amp;title=Diagnostic%2Baccuracy%2Bof%2Bthe%2Bsmall%2Bmembrane%2Bfiltration%2Bmethod%2Bfor%2Bdiagnosis%2Bof%2Bpulmonary%2Btuberculosis%2Bin%2Ba%2Bhigh%E2%80%90HIV%E2%80%90prevalence%2Bsetting&amp;author=Y%2BBoum&amp;author=S%2BKim&amp;author=P%2BOrikiriza&amp;author=C%2BAcuna%E2%80%90Villaorduna&amp;author=S%2BVinhas&amp;volume=54&amp;issue=6&amp;publication_year=2016&amp;pages=1520-7&amp;pmid=27030493
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20. Chikaonda T, Nguluwe N, Barnett B, Gokhale RH, Krysiak R, Thengolose I, et al. Performance of Xpert® 

MTB/RIF among tuberculosis outpatients in Lilongwe, Malawi. African Journal of Laboratory 

Medicine 2017;6(2):464. 

21. Cowan JF, Chandler AS, Kracen E, Park DR, Wallis CK, Liu E, et al. Clinical impact and cost‐ 

effectiveness of Xpert MTB/RIF testing in hospitalized patients with presumptive pulmonary tuberculosis 

in the United States. Clinical Infectious Diseases 2017;64(4):482‐9. 

22. Davis JL, Kawamura LM, Chaisson LH, Grinsdale J, Benhammou J, Ho C, et al. Impact of GeneXpert 

MTB/RIF on patients and tuberculosis programs in a low‐burden setting. a hypothetical trial. American 

Journal of Respiratory and Critical Care Medicine 2014;189(12):1551‐9. 

23. Friedrich SO, Venter A, Kayigire XA, Dawson R, Donald PR, Diacon AH. Suitability of Xpert MTB/RIF 

and genotype MTBDRplus for patient selection for a tuberculosis clinical trial. Journal of Clinical 

Microbiology 2011;49(8):2827‐31. 

24. Geleta DA, Megerssa YC, Gudeta AN, Akalu GT, Debele MT, Tulu K D. Xpert MTB/RIF assay for 

diagnosis of pulmonary tuberculosis in sputum specimens in remote health care facility. BMC 

Microbiology 2015;15:220. 

25. Hanif SN, Eldeen HS, Ahmad S, Mokaddas E. GeneXpert® MTB/RIF for rapid detection 

of Mycobacterium tuberculosis in pulmonary and extra‐pulmonary samples. International Journal of 

Tuberculosis and Lung Disease 2011;15(9):1274‐5. 

26. Hanrahan CF, Selibas K, Deery CB, Dansey H, Clouse K, Bassett J, et al. Time to treatment and patient 

outcomes among TB suspects screened by a single point‐of‐Care Xpert MTB/RIF at a primary care clinic 

in Johannesburg, South Africa. PLoS One 2013;8(6):e65421 

27. Hanrahan CF, Theron G, Bassett J, Dheda K, Scott L, Stevens W, et al. Xpert MTB/RIF as a measure of 

sputum bacillary burden. Variation by HIV status and immunosuppression. American Journal of 

Respiratory and Critical Care Medicine 2014;189(11):1426‐34. 

28. Helb D, Jones M, Story E, Boehme C, Wallace E, Ho K, et al. Rapid detection of Mycobacterium 

tuberculosis and rifampin resistance by use of on‐demand, near‐patient technology. Journal of Clinical 

Microbiology 2010;48(1):229‐37. 

29. Henostroza G, Harris JB, Chitambi R, Siyambango M, Turnbull ER, Maggard KR, et al. High prevalence 

of tuberculosis in newly enrolled HIV patients in Zambia: need for enhanced screening 
approach. International Journal of Tuberculosis and Lung Disease 2016;20(8):1033‐9. 

30. Huang F, Dang L, Sun H, Yang H, Wu X. A study of the value of three molecular diagnostic techniques in 

the diagnosis of tuberculosis. Zhonghua Jie He He Hu Xi Za Zhi 2015;38(9):680‐5. 

31. Huh HJ, Jeong BH, Jeon K, Koh WJ, Ki CS, Lee NY. Performance evaluation of the Xpert MTB/RIF assay 

according to its clinical application. BMC Infectious Diseases 2014;14:589. 

32. Jo YS, Park JH, Lee JK, Heo EY, Chung HS, Kim DK. Discordance between MTB/RIF and real‐time 

tuberculosis‐specific polymerase chain reaction assay in bronchial washing specimen and its clinical 

implications. PLoS One 2016;11(10):e0164923. 

33. Kawkitinarong K, Suwanpimolkul G, Kateruttanakul P, Manosuthi W, Ubolyam S, Sophonphan J, et 

al. Real‐life clinical practice of using the Xpert MTB/RIF assay in Thailand. Clinical Infectious 

Diseases 2017;64(suppl_2):S171‐8. 

34. Kim CH, Hyun IG, Hwang YI, Kim DG, Lee CY, Lee MG, et al. Identification of Mycobacterium 

tuberculosis and rifampin resistance in clinical specimens using the Xpert MTB/RIF assay. Annals of 

Clinical and Laboratory Science 2015;45(1):32‐8. 

35. Ko Y, Lee HK, Lee YS, Kim MY, Shin JH, Shim EJ, et al. Accuracy of Xpert® MTB/RIF assay compared 

with AdvanSure TB/NTM real‐time PCR using bronchoscopy specimens. International Journal of 

Tuberculosis and Lung Disease 2016;20(1):115‐20. 
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36. Kurbaniyazova G, Joncevska M, Kalon S, Kalmambetova G, Mohr T, Toktogonova A, et al. Results of 

Xpert® MTB/RIF implementation in Kyrgyzstan. International Journal of Tuberculosis and Lung 

Disease 2017;21(3):333‐7. 

37. Kurbatova EV, Kaminski DA, Erokhin VV, Volchenkov GV, Andreevskaya SN, Chernousova LN, et 

al. Performance of Cepheid® Xpert MTB/RIF® and TB‐Biochip® MDR in two regions of Russia with a 

high prevalence of drug‐resistant tuberculosis. European Journal of Clinical Microbiology and Infectious 

Disease 2013;32(6):735‐43. 

38. Kwak N, Choi SM, Lee J, Park YS, Lee CH, Lee SM, et al. Diagnostic accuracy and turnaround time of the 

Xpert MTB/RIF assay in routine clinical practice. PloS One 2013;8(10):e77456. 

39. LaCourse SM, Cranmer LM, Matemo D, Kinuthia J, Richardson BA, John‐Stewart G, et al. Tuberculosis 

case finding in HIV‐Infected pregnant women in Kenya reveals poor performance of symptom screening 

and rapid diagnostic tests. Journal of Acquired Immune Deficiency Syndromes 2016;71(2):219‐27. 

40. Lawn SD, Brooks SV, Kranzer K, Nicol MP, Whitelaw A, Vogt M, et al. Screening for HIV‐associated 

tuberculosis and rifampicin resistance before antiretroviral therapy using the Xpert MTB/RIF assay: a 

prospective study. PLoS Medicine 2011;8(7):e1001067. 

41. Lee HY, Seong MW, Park SS, Hwang SS, Lee J, Park YS, et al. Diagnostic accuracy of Xpert® MTB/RIF 

on bronchoscopy specimens in patients with suspected pulmonary tuberculosis. International Journal of 

Tuberculosis and Lung Disease 2013;17(7):917‐21. 

42. Palud P, Cattoir V, Malbruny B, Magnier R, Campbell K, Oulkhouir Y, et al. Retrospective observational 

study of diagnostic accuracy of the Xpert® MTB/RIF assay on fiberoptic bronchoscopy sampling for early 

diagnosis of smear‐negative or sputum‐scarce patients with suspected tuberculosis. BMC Pulmonary 

Medicine 2014;14:137. 

43. Lippincott CK, Miller MB, Popowitch EB, Hanrahan CF, Rie A. Xpert MTB/RIF assay shortens airborne 

isolation for hospitalized patients with presumptive tuberculosis in the United States. Clinical Infectious 

Diseases 2014;59(2):186‐92. 

44. Liu Z, Pan A, Wu B, Zhou L, He H, Meng Q, et al. Feasibility of a new model for early detection of 

patients with multidrug‐resistant tuberculosis in a developed setting of eastern China. Tropical Medicine & 

International Health 2017;22(10):1328‐33. 

45. Lorent N, Kong C, Kim T, Sam S, Thai S, Colebunders R, et al. Systematic screening for drug‐resistant 
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46. Luetkemeyer AF, Firnhaber C, Kendall MA, Wu X, Mazurek GH, Benator DA, et al. Evaluation of Xpert 
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infectious diseases hospital in Tanzania. BMC Infectious Diseases 2017;17(1):808. 
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