
I n t e r n a t i o n a l J o u r n a l o f M y c o b a c t e r i o l o g y x x x ( 2 0 1 6 ) x x x –x x x

.sc ienced i rec t .com
Avai lab le a t www
ScienceDirect

journal homepage: www.elsevier .com/ locate / IJMYCO
Evaluation of rifampicin resistance and 81-bp rifampicin
resistant determinant region of rpoB gene mutations of
Mycobacterium tuberculosis detected with XpertMTB/Rif in
Cross River State, Nigeria
Ernest A. Ochang a,*, Ubong A. Udoh a, Ubleni E. Emanghe a, Gerald O. Tiku a,
Jonah B. Offor b, Micheal Odo c, Emmanuel Nkombe c, Oju E. Owuna b,
Sunday M. Obeten b, Martin M. Meremikwu d

aDepartment of Medical Microbiology and Parasitology, University of Calabar, Calabar, CRS, Nigeria
bCross River State Tuberculosis, Buruli and Leprosy Control Programme, Ministry of Health, Calabar, Nigeria
c Family Health International 360 (FHI 360), Calabar, Nigeria
d Institute of Tropical Disease Research and Prevention, University of Calabar Teaching Hospital, Calabar, Nigeria
A R T I C L E I N F O

Article history:

Received 15 September 2016

Accepted 17 September 2016

Available online xxxx

Keywords:

GeneXpert

Mycobacterium tuberculosis

rpoB gene

Tuberculosis
http://dx.doi.org/10.1016/j.ijmyco.2016.09.007

* Corresponding author at: Department of
University of Calabar, Calabar, Nigeria. Tel.:

E-mail address: drochang@yahoo.com (E.

Peer review under responsibility of Asian Af

Please cite this article in press as: EA Ochang et a
mutations of Mycobacterium tuberculosis detecte
10.1016/j.ijmyco.2016.09.007
A B S T R A C T

Objective/background: World Health Organization tuberculosis (TB) indices from 2014 to 2016

showed that Nigeria had the 6th highest prevalence, 4th highest incidence, and the highest

mortality rate globally. In efforts to improve TB care, the XpertMTB/Rif (GeneXpert) technol-

ogy, Cepheid, Sunnyvale, California, USA, which has revolutionized TB detection with con-

comitant rifampicin-resistance molecular detection, was introduced in Cross River State,

South–South Nigeria, in 2014. The GeneXpert uses molecular beacons to detect five overlap-

ping 81-bp regions in the rpoB gene known as the Rifampicin Resistant Determinant Region

(RRDR). These probes are represented as Probe A (507–511), Probe B (512–518), Probe C (518–

523), Probe D (523–529), and Probe E (529–533). Mutations in this region have been shown to

account for about 93% of resistance to rifampicin, which is the most important drug in

tuberculosis treatment. The objective of this study was to determine the frequency of

rifampicin resistance and the commonly associated probes for various rpoB gene muta-

tions within the 81-bp RRDR of Mycobacterium tuberculosis in Cross River State, Nigeria.

Method: We collated and analyzed data from the 10 Xpert MTB/Rif sites in Cross River State

from June 2014 to June 2016 and determined the frequency of mutations associated with

different probes designated A–E, which represent the RRDR of rpoB gene. All centers use

XpertMTB/Rif version G4.

Result: In total, 973 tuberculosis cases were detected from 4671 cases tested. Rif resistance

was detected in 6.0% (58/973) of cases. Probe E mutations were the most common, seen in

60.3% (35/58); followed by Probe D, 17.2% (10/58); and Probe B, 13.8% (8/58). Probe A occurred

in 3.4% (2/58). No Probe C mutation was seen. Multiple mutation combinations involving

probes B and D occurred in 3.4% (2/58), while one isolate had triple site mutations involving
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A, D, and E. One isolate that at initial testing showed a Probe A mutation displayed a Probe

D mutation when tested in another site prior to treatment enrollment.

Conclusion: In our setting, 6.0% of tuberculosis isolates are rifampicin resistant. Mutations

associated with probe E commonly due to codon 531 are the most predominant cause of

rifampicin resistance. Mutations at probe C (codons 518–523) were uncommon. A change

in mutation may have occurred in one of the patients.
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